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Abstract: This paper develops a robust Kalman filtering algorithm by incorporating with the evolutionary programming
(EP) technique for interval systems containing uncertaintes. Based on the global opima-searching capability of EP, the new
filtering algorithm is able to find the optimal Kalman filtering results ar every iteration. The upper and lower boundanies and the
nominal trajectory of the optunal estmates of the system state vectors are computed by the new algorithm, under the same statis-
tical conditions while yielding the sume optimal estimates as the conventional Kalman filtering scheme. A typical computer sunu-
lation example is included for companson with the interval Kalman filtering method. which shows that the new algorithm is more

accurate and less conservative.
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{E1d 1T #% % (1 (optimal nominal estimation) &5 77 & ,
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3 ET ErP BBV (Global optimal
estimates using EP)
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HMHE BT E ¢ MR TR TLRT:
{sﬂ',f;-,,-"” = 8, + 0..(00(8, - 3,),
0 2,0 < 1
D HMEEETHS D METE 5,00, =
12, N,m = 1,2, n. HAFR(S) PR KRS
M T EME S, W E Yy %
GNP Y E Wi = 1,2, HFERKE L CTF
FRiH A r,b“' EREN &
3) EANAE (), = 1,2, N 2B R
&4 ( generation number?, H-BEME () (fit-
ness score ), T B HRAT T 15 b7 pR 1

(5)

i) % S,” g
flln(” ’”'(I)— lH + b, (6)
i) BE ¢ A
AP = g - el b (7
Hef g = 1.2, Ny = ¢if) e ¥, = 1.2,

IXE b BE R EFESEN b HER6).(7) KT 0.
4 BETHRT RIS, BT 5 ()0 = 1,2,
N,m=1,2.a,t = 1.2, [HEEEAT A A N B8
B oV B oy (1) Ty nnl ) R FIAA 24
f(n r)
[cpownlt + 1) = 2 nle) 4 ..w(o F ))

0 mowmit) 1
{8)

(0 (L
o (0,67 f;t‘)))%ﬂs{a;@o HyTr ij t“)’
B TR AR /() (= 1,20+, N) B E—18
{old generation A& N7 ef S, fo(e) K E—1RIELE
ER B Y A

5) A ME oA ()0 = 1,2, N REES
H(6), (7Y FHEEME UM (),0 = 1,2, N.

6) B AN MRS ITHILES, RE (R
. FHEEE . SETRET

D IEE g, B MR SN () < 1) BE 2
W RN o n () BRAVEM () BRE

WY E S, B MR SN ) s AT R 2
TINENME 5 A () BRE .SV (1) BEE.

EHSBRERE, BN PTMERETE.ES
F—-1%(new generation ) (¥] 3¢ %,

7V IREIE ) HEIW R T 3 &M

Al - Al - 1) < p A BHE g'(g” I

=

fle) - Ale-1) < p. ({8% ¢ ;(I) i

o REBNGH H p > 0. A NERE T
’D‘Efﬁﬂ’ﬂj}‘%ﬁl‘ﬁ] [?_bk,r\;bk,r]? Ep [Bﬁ/k‘r!pk.-’i.r]x

M BRI BT KB (20, £pp, ..

WER D) HERAH A E P R E S SR
HEMABWETRESTFEE MARREE. &
£ AT RS S Wt A DR 1]

ii} £ BP #9F R B B Ao v I =
(8) POILLEI RS AT LI . v MR ECUR I 2 LA
BHEFEENE, BN E RS R0 ETE %
BEATALERAR A W (A AR 5 BB TR (RS R
BT HEAR.

3.2 BREMEITHIRFRME (Search for nominal
value of optimal estimation )
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4 {FEBH|F (A simulation example)
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Py Py 0.5 0.0
Vil = - ]
PlD Pu 0.0 0.5
0 0.1 0.0
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Fig 1  The two boundary estimates of IKF and EPKF
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Fig. 2 The two boundary estimates of EPKF
and the nominal estumate
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