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ADAPTIVE ROBUST CONTROL OF LINEAR MIMO STATIC
PLANT WITH AN ARBITRARY TRANSFER MATRIX
AND BOUNDED NOISE: A GENERALIZATION

Crartsi crocyeTbcs MNOOYZOBM aJaNTHBHOTO po0OAcTHOrO peryistopa Uil YHpPaBIiHHS JIHIHHUM
0araTo3B’sI3HUM CTaTHYHUM 00’ €KTOM 3 MOJKJIMBO BHUPOJUKEHOIO IEpEelaTHOI0 MATpPHUIICIO 3a HAsSBHOCTI 3aBal,
MEXI1 SIKHX anpiopi HEBiIOM.

Kniouosi crosa: pobacTHWil amanTHBHUH perynstop, 0Oarato3s’si3HMN cTaTW4HUl 00’ €KT, oOMexeHa
3aBajia; BUPODKEHA MepeaaTHa MaTPHIIS; 0OMEKEHICTh

CraTphsi KacaeTcs TIOCTPOSHHS aJalNTHBHOTO pPOOACTHOTO pETynasaTopa UL YIPaBICHHUS JHHEHHBIM
MHOTOCBSI3HBIM CTaTHYCCKHM OOBEKTOM C BO3MOXXHO BBIPOXKIECHHOH NeperaTOYHON MaTpuued NMpH HaIWIUd
MIOMeEX, TPAHMIIBI KOTOPBIX allpHOPH HEU3BECTHEI.

Knrouesvie cnosa. poOacTHBIH aJaNTUBHBIA  PETYJSATOP;, MHOTOCBSI3HBIM CTATHYECKHA OOBEKT;
OoTrpaHHuYEHHAs IOMeXa; BBIPOXKIACHHAS MepelaTOuHasl MaTPHLIA; OTPAHUUYEHHOCTbD.

The paper deals with designing an adaptive roburstraller for the control of linear interconnectstatic
plants with possibly singular transfer matriceghia presence of noises whose bounds are a prikmown.

Keywords: robust adaptive controller; interconnected stakiny) bounded noise; singular transfer matrix,
boundedness.

The problem of adaptive control in the presenceadi$e stated several decades ago [1] remain
actual up to now. In particular, new important tesin this research direction were achieved irg8J2,

Adaptive control systems containing MIMO (multi-uitpmulti-output) plants have been studied
in [1, 3]. In these works, the basic assumptioth&t they are stably invertible; see [1, Assumption
6.3.M.(4)] and also [3, Subsect. 4.2]. Recentlghsan assumption has been removed in [4, 5].

This paper extends and generalizes the approaemeel in [4, 5].

The plant to be controlled is assumed to be acsliagar time-invariant interconnected square
system [1] described by

yn = Bun +Vn1 (1)
wherey, =[y?,..., y{W]" is theN-dimensional output vector to be measuredtfatime instant;
u, =[ul,...,u™]" is theN-dimensional control vector ath time instant;

v, =[v®,...,v{¥]"is theN-dimensional vector of noisesrth time instant;
Bis an arbitrary transfeN x N matrix given as
1 - by

B=| ... ... .|

byi .- b
The matrix B may be singular, in principle, and it is essentfed in [2-5], it is assumed that

there are finite intervals

b, <b, <bik, i,k=1...,N (2



to which its elementdy, belong.
Similar to [3], we suppose thaf’s are all upper bounded in modulus according to
v |<g <0 Oi=1...,N, (3)
whereg; s are unknown constants.
The problem is to design an adaptive robust cdetréd be able to stabilize the plant (1) at a
neighborhood of the desired output vecydrsuch that
lim sup (|| y, Il +r llu, Il), r>0. 4)

n-oo

Key idea advanced first in [4] is the transactiooni the adaptive control of the true plant (1)
having the singular transfer matri® to the adaptive identification of a fictitious ptawith the
nonsingular transfer matri8 of the form

B=B+3,l, (5)
where | denotes the identity matrix;

9, is a fixed quantity.

Within this approach, the fact that each eigenvaloeB lie in one of closed regions of the
complex plane consisting of all the Gersgorin djd¢®)] is utilized. This remarkable fact allowsgo
to the transfer matrix oB via the suitable shift of these discs. It turns tbat they can be shifted left
or right by exploiting thea priori information with respect to the bounds (2). Moegtainty, we are
able to find some numbe¥, specifying the size of such a shift leading to (5)

Noting that the fictitious plant whose equation Hasform

Y, =Bu, +v,, (6)
is subjected by the same noisé8 as the true plant (1), we observe that its outgetor, y,, can be
calculated as (due to (5), (6))

yn = yn +6Oun'

Now, the adaptive control law is described by
Uy =Up + Bn_l(y0 - —yn)v (7)

in which I§n is the current estimate Bf in (6) updated by exploiting the same recursivacpdure as

in [4, 5]. (Before choosing (7) we previously exfad the fact tha® which remains unknown in (6)
is nonsingular, i.e.detI§ z 0)

The main results consist in establishing the fatist the proposed adaptation algorithm
converges at a finite time, and the control obyec(#) is achieved.
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