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Bearings-only passive tracking for maneuvering target
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Shanghai Jiaotong University, Shanghai 200030, China)

Abstract: Classical bearing-only passive target tracking method usually assumes that targets move with constant velocity in
straight trajectory and relative range and velocity between target and observer are adopted as state variables. Therefore, the cor-
responding tracking filter can not track maneuvering target. A pseudo-linear adaptive tracking algorithm for maneuvering target is
developed through manipulation of measurement equation. The algorithm is used in single-sensor and multi-sensor tracking con-
text. Simulation results show the validity of the presented algorithm. Compared with single-sensor tracking, multi-sensor track-

ing is of higher accuracy, stability and convergence rate.
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1 35| 5F (Introduction)
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2 R E ISR R ERE % (Mathematical
model and adaptive tracking algorithm)
2.1 ¥R (Mathematical model)
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Fig. 1 Classical geometry relationship between observer
and target

PL3h B4R MET S B B BT He 1 R H AR L
S EMEEFN L RER, CFAES T
BR&EILSNEE T 2k A YR s it A fn
B ArdaXf AR ARET , BB BURES F BT RR N
x(k+1) = o(k +1,k)x(k) + u(k)a + w(k).
' (1)

How, 2(k) = (5(k),y(k),0.(k),v,(k),
a:x(k)aazy(k)), HER B REmE.

wp, 0 wy 0 wuy O
u(k) = (2)
0 ui 0 [7%] 0 Ly
2 —aT
u = L(_T+%+l_—e_),
a a
R 3)
_ _ - € _ _ —aT
u, =T a ,yu3 =1 -e",
go(k + l,k) =
- —aT -
a
—aT
010 T 0 -1+ a7;+ e
a
—aT
0010 1=° 0 . (@)
—aT
0001 0 l-e
a
000 0 e T 0
L0000 0 e 7 .
(k) = Efw(k)w' (k)] =
—‘1110;: 0 gpo. O quo, O ]
0 4110y 0 q120y 0 q130,
120, 0 qn oy 0 Ox 0
2a b . (5)
0 9120'y 0 q20y 0 4230,
R gno, 0O gno, O
L 0 Q130} 0 gno, 0  g¢xno,l
EXH g1, 912, 9130925 9130 g T AIHE .
_1_ -2aT 20376 272 -a
an =2a5[1—e +2aT+ 297 24?1 _4aTe™ "] ,
(6)
qiz = 531_4[6_207 + 1-2¢7%T 4 2qTe T -2aT+a>T?],
(7
g = 51—3[1 _ e 2T _ 2gTe"T], (8)
a
gm = =546 — 3 _ &3 4 20T, (9)
2a
gn = (e 4 1= 2e-1, (10)
2a
1 ~2qT
= T 4 1 - a .
q33 202[ € ] (11)

H, o LI E) i 18] 8 BIEG Ty Kp
Bl sa LB B B0k, 0l BRI BARTE »
My B A AR B J7 1) IR BE 7 25 .« BT R T 4R T
HirH:


http://www.cqvip.com

63 A £ W2 & 3 Sh XN 3 B AR BR BR 847

HATINEE a,(k/k) HIERE

= - a(W/DP,  (12)
LETINEEE a, (k/k) St
o2 = =T, e (kB (13)

X max» Xz max 2 FARAE x AR A FTEE R BN MO B K
IE I AT G N BE . y B 19 89 o2 W05 8 « B Or
R o FHFTHHE , AR BT .

AREE 1 FORBIUIRR, TRERN RN

B (k) = atan%&—;:%:—; +v(k). (14)

v(k) AMEAFT, FER (k) BRI MRS .
2.2 BiENRIERE % (Adaptive tracking algorithm)
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3 FE® R KL RS 7 (Simulation research
and results analysis)
3.1 {HE®F5 (Simulation research)
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Fig.2 Position errors in x and y directions
2000 2000
1500 F ’ x [ R E ' xR
ey IR E 500 F [} U y [ R E
5, 1000 f P
E o0 E 1000
5
B 0 B 500
i il
—500 | 0
—1000 | . . L 500 . 1 _ .
0 10 20 30 40 50 0 10 20 30 40 50
B[] /s B (] /s
(a) EAah (by Xk
K3 x,y FEBIEEIRE
Fig.3 Velocity errors in x and y directions
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Fig. 4 Acceleration errors in x and y directions
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Fig. 5 True and estimated target trajectories
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Fig. 7 Velocity errors inx and y directions
3.2 Z35#7 (Results analysis)
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Fig. 6 Position errors in x and y directions
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Fig. 8 Acceleration errors in x and y directions
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4 ZRiE (Conclusion)
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