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Abstract
torization (RRCF) approach, which is a small new method in robust nonlinear control field. In details, the origin and

This paper introduces some concepts, theories and applications of operator-based robust right coprime fac-

basic concepts of this approach is introduced firstly. Then, the system designs on robust stability, tracking performance
and fault detection using the operator-theory-based approach are discussed. Finally, the applications of this method in

engineering are shown to validate its effectiveness.
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Fig.1 An operator-based nonlinear control system

EX 2. FR P AR, iR IR I E X
W AR P = NDV e N:W -V
MD:W — U fxe, H D arh, Jorp, W RR A
R (Quasi-state space).

EX 3. P FRAAAAEA BT fifE, R AF AW
MEEWHEET AV U M B:U — U, g
Bezout Z51\:

AN +BD =M, M eUW,U) (3)

Horp M J& Unimodular %7, B nJ .

KT W AR S R G5 B AT A 2 ik (1) 1n) 8L
Bu 25600 38 H T FA OME 25 T AT BT R
%, EHEHAH—— A4

E X 4. L () 2 48 Bk O i e 1K (Well-
posed), WRX TAEEM r € U, REMTAERES
(u, w, y, b) ik ME—Hf T 1.

EX 5. K1 FaELt RGN BRI
(Overall stable), WX THiA r € Ug, Wy € V,
u € Ug, we W,.

5138 14, BRE 1 R IR UGS, MR
GAFAEAT 3R ELIG &2 Bezout 252X, MRS 2 #4652
JE 124 HAH AN (3) 1M M ¢ Unimodular ¥ 5
7.

MRPET I 1, B 1 RG0S A E 2 s &
e R NM~' = 1, WRS M ERER in) & w] DL

Al = T
2 K1 SN RS
Fig.2 Equivalent system of Fig. 1
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Perturbed plant

3 HARMPI WAL RS
Fig.3 A perturbed nonlinear feedback system
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Fig.4 A nonlinear feedback system for tracking
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b, ag MR BI A S

JH2E W5 PR A 7 R B O AR TR A
RO W RRAR S R AT AN T KR A S
10]

3.4 BWMAZHHRS

3.1 1 ~ 3.3 WA R ZMAZ

ETHAE PN ZMAZ AL RS X
i 7 R, AT RGP ARG R, K5
FULF 4 2%

___________________

{4 k
K7 Z8AZHiHRS
Fig.7 Multi-input multi-output system
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Fig.9 Robust right coprime factorization of

networked thermal process
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Fig.10 Experimental result of networked thermal process
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(O B2 a7 i S Y SN % AL OE IR S M

Bi(ug)(t) = Kiug(t)
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By (uge)(t) = Kauga(t)
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Fig.11 Robust right coprime factorization of the

multi-tank process
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Az’Ni + BZDIL - Mi7 'l = 1, 2
I[(Ai + AA)(N; + AN;) —
A;NIMH < 1 (27
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I R G S A 45 A7 an &l 12 A1 13 Firo.

Yarr Yar» ’/ Control input

(26)

~—

60 IVE 4.0
50 Reference input 30 .
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Fig.12 The control result of the water level process
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Fig.13 The control results of the water flow process
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ISR atidiip- A INWINTITR> 47 S i & A 7o 1]
AP e A 2 ) 8 R AL R, BE T R4S 45 A 1)
14 fioR. K, Pr R 4RER T PT B, T 23R
BRI, No RS RATICH 7> 4
AL AN TSy, Wl (28) R, RSy
Dpy(u)(t) BYERGA SR AT 1353, AT
W5y Dpr(A(t)) BAEAHE MEF ZE R e, i)
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Fig.14 Robust right coprime factorization of

the flexible arm

u(t) = PI(u)(t) = Dpr((u)(t) + A(t))  (28)

Jis LUK Bl SR PERUBORS (R B A A R 5K (29) Br
R, Jis ay MGy RIS

P(u*)(t) = (29)
7 / o= =) (sin %(t - T)u;> ()dr

AH N H AT B fif s il e an
B(u)(t) = Iu(t) (30)

(I—ay)t
A@@_GueK %%wnm

K S8 iR 0 R4 BREAER S T weih
1
A(r(t)) — 2122 (32)

1-— etzl

T(r(t),2)

21 A zo JE E A G IAME SR 1, 2 3R & ] il
ik B UL = Ry U O NI B U 5 o = A S I S R sl M v
R 15 Pros, g8 RRWPTid 754 6s ZJa e
AT 0TH R iy i A T 5
0.04
0.03}
0.02
001t 4
148
—oo1f
—0.02}
—0.03}
—004t

Desired output and real output /m

%S l‘O ll2 l‘4 l‘6 l‘8 20
Time /s

K15 RPERUBE fod2 il 5 R
Fig. 15 The control result of the flexible arm
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il el i

3) T F R PAT AL (1) A L 1 M2 ) L.
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