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APPLICATION OF SATISFACTORY FILTERING
TO TRACKING-IDENTIFICATION PROBLEM

SHENG An-Dong WANG Yuan-Gang QI Guo-Qing HUANG Fer GUO Zhi

(Department of Automation, Nanjing University of Science & Technology, Nanying 210094)
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Abstract A solution to steady error variance and filter gain of Kalman filter is studied
with LMI(linear matrix inequalities) method in this paper. And a satisfactory filtering
problem with upper bound constraint on error variance is proposed. Then the satisfac-
tory robust filtering with largest admissible intensity of measurement noise under con-
straint of given upper error-variance is discussed. Finally, the result has been applied

to tracking-identification problem in a C°I system.
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LR RAMEREHRES FEEP HE dlag(P)<0‘ R T EERIFERFAHARA]
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B A& Kalman J8E & —F TR A0 & /N F Z 4451 ﬁﬁ:b r LS HE R TR ZETT
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FRATIRES RN EFEMBLEETHEIL RS (S
x(k) = ox(k— 1)+ Wk — 1)
z2(k) = Hx (k) + V(&)
B x(B) N n RS |, z(k)ﬁ m ENEFE, WERKH n EREVL T, V)R m 4E0]
WA, ¢ HnXn IRSERBIEME, H b mXn B RBIE. BEHSE BS54
EW®)) =0, COVIWMER),W()} = Q) ,
E{V((); =0, COV{V(),V(1)} = R(k)F,.
W I R R e NP S RS N A e S
E{x(0)} = x,, Var{x(0)} =P
COVi{x(0), W)} =0, COV{x(0),V(k)} =
Z LR IR SRR Y 3B 1HE 2 h
1) KGR)=Pklk—1DH {H[¢Pk—1|k—1)¢"+QE—1)TH "+ R(k)} ! (2)
2) x(k|k) =x(kik — 1) + K(k)Z(klk — 1) =
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(1)

px(k — 11k — 1)+ K[ z(k) — Héx(k — 1|k — D] (3)
3) Pkik) =[1 — KAEH[¢P*k — 1|k — D¢ + Qb — 1)
(7] — KAOHT + KEREKT(B) (4)

ISR IR ZE TN
X(k) = (I — KH)X¥(k — 1)+ U —KHW(k — 1) — KV(k) (5)
Hpr x(B)=xk)—x(k|k).

AW BV sh R A 8T 89 FadE, W2 k- + oot , BI/R BB IR E N L P(b|A),
K&)HE2 3B TIREME Pras Krar, I HE=H, Q(1)=Q, R(E)=R, ¢(k,b—1)=4, M|
XT(2) (4) T X B PR 1B 5
P=U—-KH)(¢P +QUA — KH)" + KRK" (6)
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K = (¢P¢' + QH'[H(¢P$ + QH" + R]™ (7)
4 f(P,K)=(U—KH)(¢P$" + QI — KH)" + KRK' — P (8)
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AT HGRTTE AR E HIERFSAN, W FRAE 4 mE M, N, M<N RR&ETEAR

LRFIB L, 3T diag(POFTRFE P B EXN BILEANITINE.
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H R>0, MU TFTAELXEM
b y-
LY R.

> 0.

I3 2. HUEEME N K FRECEERE, WERLZR P gl TAEX
(I — KH)$P$(I — KH)' — P+ (I — KHDQU — KH)' + KRK" << 0 (9
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LR min{tr(P) |PE2}iBF], XE Q={P|P IEEHHREARFR(D].
WEBR. Xt RSERIIERE & K, %ﬁﬁﬁ 2 Lyapunov Fa @I, A[ B (OB E—1
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HOWBTHA P RE min{tr(P) | PEQ;}

2 0= {(P,K)|f(P,K)<0,P>0},H N Kalman 1 AR ZEFH 2 Pradx/y, Fr LAY

FrE (P,K) € R,HF Pxa<lP,H Praie 2 B T

ﬁ‘ ﬁ(PK 1o Kxai) tf}jﬂq*&{djlﬂ@

min (tr () ) (10)
f(P,K)=U—KH)(@¢P$" + QU — KH)' + KRK" — P <0 (11
R AR /N S iE
p =P, S = pK (12)
M F(P,K)<<0 AR
p(I — KH)($p ¢ + QU — KH)Y 'p + pKRK'p — p <0 (13)
ik &,
FIE 1. % (po,Se) BT LMI
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] ST 0 0 — R7'
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YRR ARAE R max_tr (p)AHR FIBAE S R G (2O RIS Kalman IR 1 MIRETT =

(p,S)E

ﬁ%”ﬂg KKaI'""“PG 1S ’ PKai—*P{;I.
W], FIHGIE 1 BE G .SOMAEXAQADERE >0, F M F LMIAOF#HE, K T H

AR R E AR iF B,
Y R NERT,K p” %Iﬁp S I T AEZR
— P p$— OSH¢ p — SH-
(pp — SHP)T — p 0 < 0 (15)
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L) FARAE [F] Blmax {tr (p) VN IR KEE 12 Pr=(p" ). TRWITAHE
o’ = diag (P.)
W ITE ERTRI o’ WA FRIRE T Z LR R diag(P)<o* THBERBEXNMBERSEHE
VFoE .
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— p p¢ —SH¢ p—SH S
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<0 (17)
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AR B R A, IR IR E H Z W R diag (P)<d
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BREE —FEENMLEHRIREZRAHSESH N R=9X10°(m?),
"12839.62 1950.31 2.5 1 10 1.234
Q = | 1950. 31 392. 5 20,0, H=1[1,0,0], é= 10 1 0.1251.
2.5 20. 0O 160. O_ 0 0 0
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2.82 X 10° 5.12 X 10* 0 0. 3093
Pxa = |5.12 X 10* 2.0 X 10° 0 ,  Kxga = [0.0056].
_ 0 0 200. 0. L 0. 0000_
RS, 0 0

mR=0, Q,H,p ANZH,HBEP,=|0 170.5 28.2
0 28.2 200.0.
TN T E LFRIEWR 0’ =4 X diag(Pka)=[1. 128 X107,8. 0X10*,800. 07, MBI FFE 2 REH
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0 0 200. 0_
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