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Design for Robust Filtering of Singularly Perturbed Uncertain Systems
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In this paper, we study the quadratic guaranteed cost estimator for singularly perturbed systems
with uncertainties. The state estimation results by Petersen and McFarlane®™ are applied to the
singularly perturbed systems which depend on the uncertain parameters. First, we derive the
sufficient condition corresponding to the perturbation parameter such that the proposed algorithm is
quadratic convergence. Second, we propose the new algorithm for solving the generalized algebraic
Lyapunov equation of singularly perturbed system. A numerical example is given to show the

potential of the proposed technique.
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THBHLE, Y = [7 eAtQeATtdt = O(eN 1) &8 B,
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(EFRB 3) UhvFHERX @) pitHL THAD

T, Step 5. D p ODHRBIZIF—XBFERE=FATHIT L
),

3. >3al—->3»

F-8 BB O TF )N OlcHL | i FRTERZ
ERLIZEFNEERD. 3L —2a DM,
RHEFEERDM S /2010, RFIETHDELIILT
T 4NER Hy BT 4 IV TIRHERTER LR
DO, METRESINZONZANT 4V F (4) 25
BTBIETHD. AT AMTFIILUTTEZ 5N S,

[ -0.01357 —0.0644
All =
| 0.06 0
[ —0.003087 0 —0.045375 0
Al‘l = y 21 =
- | 0.040467 0 0.07125 0
o _ | —0.03035  0.075
2 | —0.075083 —0.01674
~0.463 —~4.5525
1= ) B‘Z =
6.07 ~11.262499
00 0 0.02
C’1 = 9 CQ =
10 00

V1=[3.15],V2=[6'8590}

0 40
2 0.0045375 0
Ha =0€R*?, Hyy =
: 0 0.007125

10

Ba=1,

], E. =0¢ R**?

12U, BEEZ e = 1076 TH D, F726,(t), (6 =
1, 2) 1 |6(t)) <1Z/HMET S /I LHREORHET
BRTHD. FRXTHEI L AT LI, BEENDESF
IALEREDEENITH Ay ICRBENZEL T, 175
A W SHIVIED S 10% DRHEEZEN S ENT
WBERETS. LENST, fEkoFE® 8w
TANIEREFTERNT LICEBIN~N? . Uhy
FHER (6¢), (6a) WIEERHRLENMELDL SR
figs fos ZTNTN iy = 00, iy = 5.7808 x 103 TH 5.
L7223 2T, = min{i, fif} < fi=5.7808 x 103 T
BV, 0< pu< f=>5.7808 x 103 DEETH /N
e XML TU Iy FHER (3) REEMNHLEMEE

2EBIDY 23 L—3 3> Tl Ay DAILKEEEES
ML TS, LhL, OFTHITHD A1, Ara, Asp 12 FHE

ERNMENTHU Ay FHER (2) OEENHLE TR
EIBIRD, ONALT 45 ORFHIAETH S,

bD. UEOBONEZTICONAN 7 4 V5 D
BT,

T, 7IVT U X A (10a) BUGRT 20 E S
B0, n=005THdEED (12) DLED%EE
BIhE, 20 =9.7161 x 107 < 1 &725. Ldt5
T,e=10THBEETIT UL A (10a) D 2 KN
ROMRIESN D, KIT, POROEFZ2HET S, 1K
THETORED /INVADEZR 1ICE525. 127
U, IRHEZ |FIWD) <1072 &L= £ 140
RESNZTINT VXML 2RIGRTH B2 E DR
N5,

Table 1. Error propagation per iteration

g [FW @)

0 8.1914 x 10~
1 1.5108 x 1010
2 3.2798 x 10~13

EBRO F-8 BB OEF NPT e = 0025 TH 5.
IDEE, WREHTH HRER (12) HHEREL 20
ULINL s, Za—h 2 ED R 2 RINED & 8
KU, R0 2RMGEDRIEEN 2D, LEaioT
€=0.025THBONZANT A IV DREDTFIEETH 5.
BT, JFWO)| < 1072 2R T2 U H v F Hi2
ROMEH/DZEITHRIIL T3S |

WIRIT, 2 RHETE IR Trace [W,] OB/MER SHET
%. [Ei% MATLAB ZfEHL TUHvFHERR (3)
BREWIZEE, Bl p* 0% g™t = 1.8500 x 102
ERDHENEDIZHL T, 7IVT U X A (10a) TIE
pPeY =1.4885 x 102 &R N, FNFEND 2 &
HETERRFEIT Trace [WM2Y] = 4.351112469311488x 107,
Trace [WPe%] = 4.351117934143073 x 10° TH 2. L
i o T, TOR G TIdETRE MATLAB 2EHRL T
A FHER (3) ZMNIZIZ 512 BT REN/NX
W ZIT, W, OIEMS % T 572917, MAT-
LAB DAy FHEREM B are ZFAL THAS
NIfE Wt ORBE, 7))L U X A (10a) % N THED
TR Wpew DMEEZTNTNRD D E |F(Wmat)| =
4.6831 x 1074, |F(Wrev)| = 4.7682 x 10713 TH 5.
L7235 T, B MATLAB ZEALZHE, Uhy
FHEX 3) DM ERIT KD 5N TNRNT E034
D, ZTORER, 2 FREEENRNT EAE< o
EBEXOND. YR

Vo= n oo
le £ W22

SEf% MATLAB 268U TUH v F HER (3) 2RV,
JF(We)| = 1.8637 x 10=8 TH 5. LikdioT, MOBENIREE
FHELDBOOT, BEh u BB TER.
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M5, e = 1075 2FEEITNIT Trace (WP ~
e~ 1Trace [Wyy] = 10%Trace (W] 72 %. ZTD#E
B MATLAB ZfERL THSN/MITIT 1074
DEREZFUED, Bohi 2 FHERETISFMIT
WHERATERY, BlEXY, B - Z2RkDBT &
MTERWED, MATLAB OR S ERIZEYTIZ
72V, BBIC, e = 1079, p = p"ev = 1.4885 x 102 &
L7zEZEOUNZANT 4)VE (4) % (20) IZHZ 5.

£(t) = Fe£(t) + Gey(t) (20)
' —1.1767 x 102  —6.4400 x 10~2
4.6508 x 102 0
FE =
—3.0554 x 10* 0
9.4892 x 10* 0
~3.0870 x 1073 —4.6318 x 10~3
4.0467 x 1072 6.0717 x 1072
—3.0350 x 104 2.9462 x 10*
—7.5083 x 10*  —1.2940 x 10°
2.3159 x 10~} 1.5141 x 10~7
B ~3.0359 —1.1331x 10~6
ST 2.2769 x 10° 1.2447
56328 x 106 1.9856

BBIC, vIal—2arOHREREL T, /KD
MEIHEEDOHEZTS. KRN TRESNREF
EICH T, RROFERIIBNWEHBEL T, RE<H
FTUTD 3T ons.
(a) ANV TANIDEIBRERET 4T DFik
(2.4.5.8) L 4#t T, VAT LAKFAHEBEREZGAT
WTHT A INVINKRETTES.
(b) MATLAB ICEE SN T3 Schur SfFEE L
LT, eNEITHERERY Iy FHENOMEZ
BHIENTES.
(c) Schur HMRECBEMRIEELLEL T, GHRIC
BERT— ZARX—ZAMN 2N = 2(n; + ny) D5
max{ny, ny } IAEESN7Z.

P& 0, BRSNS FEITENZ RN S
HRTHS.

4. #w B ,

AFSCTIE, Petersen 5 WAMERL TWs 22k X
NRET AN Y2 BRBEL AT ALICERLZ. TO
HR AR THONET AN, RERBE AT
ACBETLOREDILICE B ET IIVLERESOIE
FERESAMTOTHRERETH DLV IEKRTH
eOEAEEA® S VEIEL TWS. LkdioT, &
91%AT%6%%%??»®%%%$%?»“@

BOBE, MNEEERZERETHIEICELLT, &V
BEL REHENTA D Z i IN 5.
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