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Abstract:

which are the non-linear and non-Gaussian random procedures with multi-source uncertain information. In the proposed algorithm,

A trust region based sequential quasi-Monte Carlo filter is proposed for system state estimation and object tracking

the quasi-Monte Carlo (QMC) technique is used to optimize the distribution of the sampling particles in the state space, which can
obtain a small error of the integration in the filtering process and a better accuracy of the state estimation. Furthermore, a trust region
(TR) procedure is used to move particles to regions of high likelihood, which results in a fewer particle selection and lower compu-
tational cost. Experimental results show that the proposed algorithm overcomes the particle impoverishment, reduces the computation-

al complexity of the QMC filter, and gets a more accuracy estimation than existing algorithms such as particle filter and QMC filter

in system state estimation and object tracking.
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Hdr wg~ N(0,5) 5w, ~ T(3,2) 50, ~ N(O, 1) . Eh 552K
K =100. 435 F| F MS-PF ., SQMC , MS-SQMC F1 TR-SQMC
XPRALIRZS FEAT AL T, TS T A B = ] /Y 34 07
IR (RMSE)  RMSE () = [ 25 (g = 2)°)3 . 8
SEHHEAT 100 UK, BF— KA FLI RMSE 5 057 FLREL %
F LI 1,100 YA B 52560 1724 RMSE(RMSE mean) | P}
77 2% (RMSE variance ) F1°F- 732 770 [B] W2 1 fF 7 . TR-
SQMC Bkl B R X I N 4543, B — A~ T K3k ) ok
JINBI SR JIT A A A A R 3 T R ) BB Y T
T REARAG M A A S R I 10 2 2% B, B A i
BWHZERS K.

T RGRE 7 BEAE L R IE AN 25 , B — F
SR AE VAT A T 00 IR #8 BT LA 2 B AT B A RS
TEAAR] R 80T, TR-SQMC W B He B B 2 v, 1
A RMSE W5 25 7] LIAS 3], TR-SQMC B3k i #iA b
BRELE L RREYE M TR-SQMC Bk, v] DL i
Y/ ol FEPREF BB H T RE IR B SQMC BT RS 2

13
— N=100,MS-PF
12k -+- N=100,5QMC
o o N=100,MS-SQMC
-+ N=100,TR-SQMC
1.1F ~= N=63,TR-SQMC
w 1F
UE'} Sybpria b O ot et gt gty Sy S e bofa ot whoteys, e T
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Em TR 100 47 ELIURMSE

£ 1 MS-PF,SQMC,MS-SQMC F1 TR-SQMC Xf4&E iy

BITREFIE TR E
=R/ RMSE mean  RMSE variance  ia47 R [8] (F))
N =100, MS-PF 1.1673 0.0049 86.3616
N =100, SQMC 0.9638 0.0056 100.6185
N =100, MS-SQMC 0.7925 0.0045 110.3598
N =100, TR-SQMC 0.6897 0.0038 123.5671
N =63, TR-SQMC 0.8037 0.0043 79.1392
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B A G R B AT T ) AR LM R AL
FORZZS TN -
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xk=0.5xk,1+25 +8005(1.2k)+wk,1

1+ %,
(19)
z, = ;% + vy, (20)
Hp xo~ N(0,5) 5w, ~ N(0,10) 50, ~ N(0,1) . Kd
B K =100 128 o 25 ol g5 35 AR g 0 4341, AT LA
FHBRCE B 2 2 0 Ak BB R AT A T, R R
IR 2 8% (EKF) (T3l = 7K 2 8 i (UKF) 45, ARSI IG 25
FAT DAL SCER[12].
R T IEA SCHE A A Ak B A A, AT
43 1] MS-PF,SQMC . MS-SQMC #l TR-SQMC Xif 5 7 1k
AT A ELSE 643 5 HEAT 100 WK, 1Ak 1B R EL
Z A1) RMSE, & — K {5 H.1¢) RMSE 5 05 £ ¢ &7
DL 2,100 W AR H 5255 1 °F-24 RMSE . Pp Jy 22 #1134 12
FTHFRI LR 2. fr 3% 1 AT LUE W AE R B3O R 1 50
MS-PF,SQMC ,MS-SQMC L)}z TR-SQMC 575 ) il 1145 i
AR B8y, ol P Ao ) T A R R 22 5 H2 > TR-SQMC
TR 2L N = 70 I, 53035 A Al 1R B Y4 F N = 100
IF A MS-PF,SQMC , MS-SQMC, Hit & %0 & T MS-PF i

SQMC &3k .
o8 - N=100,MS-PF
&k o N=100,SQMC
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550 -+ N=100,TR-SQMC
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2.5cl

0 20 30 40 fén 80 70 80 80 100
Times of Simulation

B2 MS-PF. SQMC. MS-SQMCHITR-SQMCH %} s s

e AR R 1000k 45 ELIURMSE

&2 MS-PF.SQMC.MS-SQMC #1 TR-SQMC B kXt 2T EIEFHES
HAER A TR Z FIE 1T i i)

=R/ RMSE mean RMSE variance & 17 [R] (F))
N =100, MS-PF 4.8496 1.2698 75.3175
N =100, SQMC 4.5619 0.9658 87.2798
N =100, MS-SQMC 3.9137 0.8695 106.3698
N =100, TR-SQMC 3.4395 0.8269 119.5913
N =70, TR-SQMC 3.8395 0.9163 85.7139

AL bR A A ) AR L PR A Al T S5, F AT
AR AR SCHR H 10 5l e £ e T 3 4 1 1)
PSR XIS Bl A, $ 1 SRAFRL T B9 RN BE T kD
THRTIEH , —E R ERAR TR R, P
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— 5 B bR R AR T AR R A F
x, = Fx,_, + Gu, (21)
z;, = g(xk) + v (22)
Hop a0 ZRE B, REME w, ~ N0, Q); X
(22) &L o () MAELRPEMP LR v, ~ N (O,
R), H v, 5 u, MIH IS AR —A i H bR 4
ST b s B Al A R B R AR A4 R L AE WL
HARB AL W x, 678 B bRAE 485718 b 0057 &
BB x, 8 Ly, v, 2, v ) DRSS TR G F 6] ) 65 Ak 1Y
BRI RN -

AE?
L, Al =1
xk+1=(02 ]2)xk+ 2 2 uy, (23)

Sy Q = diag(o2 ) MR it

g(x,) :arctan(xL:) (24)

A ELEH, 4 6,=06,=0.5,0,=0.1. & Hix
HIRIIEIR S xo = x + [10,10]7, Hrb x MR IE N
[0,0]", 722K =, = diag(10°,10%) i — 2k = 01 431

A3 R H MS-PF, SQMC, MS-SQMC FI TR-SQMC
KeAlirt BARPIALE . B A5 K = 100, KL F%% NV =100,
5 FLSZE 100 UK. 5250 45 3 0L 3% 3. 5250 2% 2R 3R B AH [W]
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1.5692 | 99.6891
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0.7459 | 203.9138

Rk xRMSE | xRMSE | yRMSE | yRMSE

N =100,MS-PF | 3.5352 | 1.9648 | 3.8519
N =100,SQMC 2.9667 | 1.0623 | 3.0258
N =100, MS-SQMC | 2.1652 | 0.8326 | 2.3681
N =100,TR-SQMC | 1.9624 | 0.7162 | 2.1365
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