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Modding and Algorithm Analyzing for 3D Angle only Target
Localization with Airborne Sensor

DENG Xin-pu, ZHOU Y+yu, WAN Jurli
( College of Electronic Science and Engineering, National Univ. of Defense Technology, Changsha410073, China)
Abstract: In 3D angle only target localization system, the model and algorithm are mportant to better estimate the performance.
The owr plane NED inertial reference, the own-plane body reference, and the antenna reference are introduced to model the position es-
timation problem with airborne sensor. Then three state equalities and four filtering algorithms are compared by simulation for choosing
the best one.
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J Ve Ke Ha
H: 1 (k) € (k)
NED .k {x (k). y (k), z (k)].
{x (k), y (k), z (k)}, :
Vo(k) = x (k)24 v (k) + ni(k) (1)
Ke(k) = arctanfy (k)/x (k) )+ T+ n2(k) (2)
Ho(k)= Ho(k=1)= z(k)* To+ ny(k) (3)
H (k)= z(k)+ na(k) (4)
(k) = arctanfy (k)/x (k)}+ ns(k) (5)
€ (k)= arctanfz (k)/ J&"(k)*+ v (k)% + ne(k) (6)
R CEURE NURENT)) i (k) ~ ne (k)
, T
1.2
(1) m
X\ (k) = [x (k) vy (k) z (k) x (k) ¥ (k) = (k)] " NED
Xi(k+ 1)= Q(k+ Lk *Xi(k)+ Wik+ 1) (7)
{ 3 13'T,\- , \
O (k+ 1, k) = R S , 0 3x3 . Wi (k+ 1)
0 I
(7) () (2 (3) (5 (6)
(2) .
Xz(k)=(x (k)y(k)Z(k)]la () (2) (3)
Xo(k+ 1) = Xo(k)+ OG(k+ 1)+ Wyk+ 1) (8)
~ V. (k) *ws [K. (k)] *T,
, U (k+ 1) = | = Ve (k) *sin [Ke (k)] *T, . W (k+ 1)

Ho (k+1) - H, (k)
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(3)

B U3(k+ 1):

1.3

(8) (5 (6)

B

(%0 (K)s Yo (k), 20 (K)},

Xo(k+ 1) = Xo(k)+ W(k+ 1)+ Wi(k+ 1)

Xo (k) — Xo (k+ 1)
Yo (k) = yo (h+ 1)
zo (k) — 20 (k+ 1)

(9) (5 (6
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Fig.3 The bcation error of three models
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Fig. 4 The location error of four algorithms

Z"(k)= F{X(k))+ N(k)

( FKF)

H (k) =0F (X (k)) /0X (k) lxit=xiwi- v (

(9)

(10)

Jacobian
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)
Z"(k) = F{X(k/k- 1))+ H(k)*{X(k)- X(k/k- 1)} + N(k) (11)
2.1
« FKF
Jacobian H (k)
N r—A 2 N4 _ r—‘ 2
Aok - |77 (k/ k- 1)/( ] 2" (k/k 1)/[ x;] 0 C ACH) (1)
hi h> h3
, A (k) NED
ry= X (k/k= 1%+ 5 (k/k - 1)°
F = k= ) Y (Rk- )R S (R k- 1)°
hi==x (Kk= 12 (k/k=1)/((r ) r,)
ho=— 3 (Kk= 1) 2 (k/k= 1)/((r ) r,)
hs= r,/(r )?
* MGEKF
Kalman B MGEKF ) G
G(k) = - sinri(k— 1)/ ray cosd(k— 1)/ry 0O CACK) (1)
g1 g2 g3
A (k) (k) € (k)
gi==cos T(M (k= s W)= siné(h= /[ cos 2( T (k= 1)= T)]
gr= = sin o (M (k= 1+ ) siné (k= U/[r* eos 2(T (k= 1)= T)]
g3= cos€ (k- 1)/1
_ v (k/k— 1
= arctan (b k= 1)
« UNIEKF
Kalman {871 ¢ UNIEKF ), (13) G
H EKF
*RVEKF
[8] Kalman (
RVEKF ), EKF , :
P(k/k)= T(k)*P(k-)* T (k) (14)
, P (k-) TFKF , P (k/k) ,
T(k)= A(k)' * Ts(k)* TAk)* Ti(k)* A(k (15)
cs® (k/k- 1) sinfl (k/k- 1) 0
Ti(k)= |- sinW (k/k- 1) cos® (k/k- 1) 0
0 1
cosAE(k) 0O sinA€(k)
Ty(k) = 0 1 0

- sinAé/(k) 0 cosAé/(k)
cost (k/k) - sinf (k/k) O
Ts(k)= | sin® (k/k) cost (k/k) O
0 0 1
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A (k) , N (Wk-1) 1 (k/k) , ¥
(k/k-1) € (k/k) , A (k) =% (k/k-1) - € (k/k)
2.2
10000m, 150km, 300m/ s ,
0°, 1 /s , A
RMS 4
4 , EKF RVEKF MGEKF UNIEKF ,
EKF H (Jacobian ),
; «C ) MGEKF
G , UNIEKF G ,
3
, NED

., RVEKF EKF MGEKF UNIEKF
[1] , , . [M] . : , 1996
[2] , . [ - , 199, 21 (3) .

[3] Le Cadre J P, Jauffret C. Dicrete-Time Observability and Estimability Analysk for Bearings Only Target Motion Analysis [J] . IEEE Trans.
Aemwsp. Electon Syst. , 1997, 33 (1): 17820l

[4] . [M] . : , 192

[5] Song T L, Speyer J L A Sochasic Analysis of a Modified Gam Extended Kalman Filter with Applications to Estimation with Bearings Only Mea-
surements [ J] . IEEETrans. Automat. Contr., 1985 30: 946-949.

[6]  Pachter M, Chandler P R. Universal Linearization Concept for Extended Kalman Filters [J] . IEEE Trams. Aerosp. Fledron. Sys., 193, 29
(3): 946-961.

[7] . [D] . : , 1997.

[8] . [D] . : , 197



