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WE R B L [x),, X, ] WM. [P,
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q(X,/X0, 1 21,)
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L), x0T, x 0, FEA /N X Ta) B AR I— A
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BREALER T I M T o RS0, K

AT LA R B b RS
BBW2 AU
w;{ :wg—lp(zk/x;f)p(x;f/x;fj—l)
Xq(xg/ngl,zk)- (5)
$TE3 H—{LAUE.
W=l S Sl (6)
o L AT T
g S S, (7)
IA)L ZZ ﬁg(fk—xg)(fk—xZ)T, (8)

N

px/z) = Y S als(e, -x). (9)

SES LR KT S M ART IR G

PEATHERE VR AT A N RT3 5 98 AR AR T

FT6 AUEWE. MR TR N AT B
X IO (4 A 25 R 3 T R A A3 S R LA M
HH A —AK

N
W, = 1w,/ > w,. (10)
i=1

TBRT ERFE WRAUAEALN,, NTH
1B, %R #E 17 5 R A, B OR B Bl A2 A (E A R Y
v 1 1% O (£ A NS Ve S = 2 SR (= 1 = N S
{x, ,1/N,i =1, N}.

3.3. fTEMTFAUMES T

B RIRE 00T DA B R R D AR A M RE L X
AR B AT LK IDPF (1945 201 2547 43 Hr , RDIE B IPF
L5 IDPF 379 4l B 5 32 A= 0 1) R 2 AF Y. A
SR A AR I, 7E 3l BUM [R) (9 6L B, IDPF 4 FE D
B XS F IPF Sl AE 77 4l B A B ) 20 sk 4 8 T i
TP AR, 78— 18 173 A 23K T, IDPF Jilh B
J5 0] LA BOE Z (08 F 2 5R S, st w7

EIE IPF A1 IDPF 15 2 1 e ks 7 48 2554

IERR SRR A R AR T BB HOR S, HD

N = > M, HC N IPF U EEOR TR N

o IDPF 38 SRy 58350k 1~ K. by Bk o3 b w0, X
FOT LA BB Z 5K S AT BB T AR Rl A T RS
$e® p(x,/x, ) FEH W AE B, IS J5 T 3 E

I AR # L B AR WOIR S He 78 p(x,/x,_) 4l
RO L B 20T L e I LS 6 0 A i B kL
A Ta] 8 2 38 7KL oF 5 A B R R BOA TR, i AT LA
figp TR g L SE R T B4 T SR A Al I T A [ B LT, R
2 22 DX 0] 38 A BB I A 2 A4 34 (B AN O 22 (X Ja) Y
R R R — BB AN A {H 22 A 22 OROR 3 b
RS B, DR A5 4l UKL 7 i 2 BE ALY . X
F 3L AT UL IDPF A6l T IPF 2 SR8 A T 8k 1
S5 R B R A I Za ik BT A R B R A A B AY XA
UL LR M2 1 X (8] A 0 SR, AR S
A= B X 8] 250 B4 o 50 Al OGBSk 758 3ok
T2k BT R I 220 B TS [ A AR A B A A [
F1% R PR, BT LA AT TS 2 52 0 8 A0

IR, T A R Bk T B S SRS A T, J

N# > M, EREERT.
Zi LR dr AT
3.4 EERARESN

HI A2 B A, IDPF N33/ 2 SR 2 Al T R 1
B, HARASR 7 #0R AT 58 L A 52, IR, e
VUM [DRL 72 5 RS TS B0, IDPF 345 1
DB R JRE B0 0 S e ) U 2 g 5 7 — A s AT
JE R ZORTT , IDPF AT LUBCE 2 B KL 72 5 RS A
THAR AR 5 U8 PORT L

IDPF AR KL F AUE K /N Al L & B s 3 5 AT
AL B OGN KR R 114 B M R B, A AR 1Y
LIRS RE D O DRI R [ AR R VIR SR Y QR T RA SR U R
T ESEIN T A RORE T K, WAL LA R AL
SR A )

IDPF MR 447 RO 5 %00 22 /> [ 3l 7l %o &
DX [ fr) T 21 oK BOUC BE 5 25, YA KL TR 2
i, DT HE R A 7 22 5 24 A RORL 1 B0 A i DL e B
/NI 25 AR I DR IC DR T 25 YN TORL 1 ) 22 R
P, AT ] AT S8CA R 5 A 98 (1] A

DX 8] kalman i % 2 — il 4b B 2 04 5 U1 2 R
A i [ RS P D E | B2 R W DR S S G T S I
IDPF B B — BORE 1 98 U5 o8k 350k B i A 45 R 1
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A . FF Rodrigues 240 (RPs) i iR B &4
R AT

X =f(x,t) +T (x,0)w(t), (11)
Hif, x = [@,,0,,P,,0,;,0,,,0,,,0;,0,,
w,] @ = [® DD ] HNK. A KT
BKERPs; 0 = 0+ o, + o, +n, HFEIEREHH fE
oo HFEIRM A, o, R B8R0 R L (5
%, o, HHCIERIFH Ny —Fr SRBHER I, B
®w, = -Dw +n D HHKEEE, n,,n M,

flx,t) = [%(w + D xw+ (D -0)D), —Drwr,O];

—%((IM) +[dx]+dDPDP") 0,,

F(x’t) B 03><3 I3><3

03><3 0‘6 3

3x3

([@ x] Ry @ WM FRFERE) ;w(t) Jy RGEMES.

BT ROGHY S WK A QUEST 5332 3% J5 vk
AR RILEE RPs 28 @, @ fE UL, il 15
WL 5

z, =& =Hx, +v,, (12)

Hp, H = [1,,;,0,,,],v, UL IS

IG5 B AL 1.

1 R R

B IR E R/ (°/h ) 0.05

FE IR BEHLIEERS / (°/h) 0. 01

s WBAR G e 1] 4 20/ 3600
TR AR 1x107*

0 32 3 5 Al A S ] 3 1800

WEAM 5 1 R BhiR 2 A/(1) 20,30,60

4.2. KRB/ EHRF[EAGELRZREWL

B 85 R 3 B S O A8 R R T YOG B A

I, ST ORG B Y o BB B ML T A% AR AR RN A B 3 g

it o G I /TN ¢ S T I VA e Sl R S |

MR AR R AR A 21 BT LR G A R S 8

Wi R 0BT kA fln, TR ks AT

R 04 728 A6 0 PR T R AR Ak S 7 T Y e B — e
L IR B F AR A 1 A S I 8] H B AN B 2 1Y, B

£ =T:8+W£, (13)

N =Ty, (14)

XH, & AURFEIRBEVLIEFS , n AQF 08 T 2 .

TATINH 7,7, 76— G (X H]) A BEHLAE £k, OF

LS (N (RS EIE S 4
Ti =T +A7'1 = [Tl - ‘ATI‘J'] + ‘ATl‘J,(15>
T; =7, + A1, = [7'2 - ‘ AT, ‘ ,T, Tt ‘ AT, ‘ ], (16)

Ao, 7, = -y = - SERRER w, W2
40T 2 R
Q =270 (i =1,2). (17)

HTHAG RGBT 7, Moy, X, RGEHIHE
T A] DU A S — A X E] R 5.

4.3. FEGERSSH

B W ASC R i R B T WAL VR RS A DG B ) 2
B AR b X[ Ry
7 = [2.0x107%,3.0x107"], (18)
7y = [5.0x107",6.0 x 107*]. (19)
5 B B L A = AR ek i 0 S
PL=AS B LI 1 £, I B LB A, I B A )
B WL R 2% 40 B N o, =0.01,0, =0.02,0, =
0. 05 ; WL B35 R 451y 0.5 s BB S 0.5 545
LS (B R 1200 s. ARG b 3R ) 46 K E A 1,
Matlab7. 0 J 55 T i 17 4w B35 17
K2 FnlE 3 45t 1 Sk FIDPF B39k 0 47 Al 11 i)
M AN TR 22 (B R IR G /AL M R 4
15 BBt % A Rao-Blackwellization 3% A , {fi B IDPF 14
THAR LIRS 4 &5 il ] KF it R & ).
B4 25 1 T R 780 B 0k BURNEE S A TR 22 Z [ 1Y)

<20 (2
=
Ju
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T
R —920 L L L L L
0 200 400 600 800 1000 1200
IfiEl/s
{< 20 b
i@ (®)
;iE 0 Mvww—u-v»—v-—w
g
£ 90 1 1 1 1 .
0 200 400 600 800 1000 1200
EEVS
S 50
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Gaussian and nonlinear system with uncertain dynamics modeling. This algorithm computes the more accurate importance

density function, which integrates the latest observations into the system state transition density, so that the approximation

Interval diffracted particle filter”

Ning Xiao-Lei’ Wang Hong-Li Zhang Qi Chen Lian-Hua
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Abstract

A new particle filter based on interval filter and particle diffraction is proposed for the on-line estimation of non-

to the system posterior density is improved. At the same time, the workload of calculation is reduced by treating particle

diffraction like light diffraction. A simulation experiment on the SINS/CNS ( strap-down inertial navigation system/

celestial navigation system) attitude estimation shows the effectiveness and robustness of the improved algorithm.
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