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THE PARADIGM
IDENTIFICATION FOR CONTROL

xe(xy,x)=1
INVERSE ( identification ) PROBLEM ill — posed

u,f —=

a , parameter

information

DIRECT ( contro/ ) PROBLEM well — posed

parameter a - —
| h

controls T r(xp)=rg

(r(x)=ry

-~ 7, result

“The solution of the ill-posed problem is only an intermediate construct
intervening between the available data and the intended applzgfézéi%

L

(T I SEIDMAN, 1990). Groster ;
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THE GENERAL CONTEXT
(SEIDMAN, 1990)

data parameters results
e
— 7

Hausdorﬁ subspaces; | = a continuous injection;
 If ¥, is compact, then

U is compact

2) F‘l L. —= 1%, is continuous.

? not compact; =: P — &
@ (compact imbedding);
oy ={ae E‘g | a HX < M } (prior knowledge)

define E D

ég’:”:iia, sl

(inv. pbm) given u € L lfinda e X -3 O =u . gﬁzszéZw
(key step) If &y = clos [E( 2] then ., compact. Crosta
IflF =17 l\@ then LEmma 1 applies.
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QUESTIONS

QUESTION 1 : (topological conditions vs. state equations)

Since compactness is sufficient for the well posedness of the in-
verse problem, why not neglect system structure altogether and
invoke some general topological conditions ?

QUESTION 11 : (control problem vs. parameter identification)
Since the control problem is better posed than the inverse one,

does the overall data~to—result map ( @oF_l) exhibit cancellation,
as transfer functions of interconnected control systems do ?

QBrbtioteca
;Q/a?{b/“lﬁ’%
Crosta ;
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THE SPECIAL CONTEXT

one dimensional heat equation in [ := (xy, x1)

FELPD);a eWP(D), 0<a; <a<ay ;u€WJ);
(identification) (au’)’ =,. fin I+ extra information about a
(control) (ar’) =, hinl; rixg) =ry . r(xy) =1 .

two dimensional heat equation in D C ia

feL?’(D),a€E Wl’p(D), O<agr<a;uc€ Wz’p(D) ;

(identification) V.(aVu) =, . fin D + extra information about a
(control) ViaVr) = hinDir|y =g.

Tam. 2 (RICHTER, 1981; prehmmary and incomplete)

second reference second (“noisy”) reference  reference
result ; / result potential \  /potential ~ conductivity

yy R A |
Hv(_ )I!O2 < VCZH H *1 @z Ol€
C(aDf WY o 7| +0 8 0 || o (G

i 000 mma @v@%

HVYHO2 min d

STLL 5




POSITIVE ANSWER TO QUESTION II
TaMm. 3 (Cauchy data for both |inverse and |control| problems)
Let F(x):=] fds s H(x)= J “h ds ; (au ’)0'2 and (ar ’)0'2 fixed;
0 0

i |F -+ (@ ol 2 oy 5 (@ ol ke £l 1, S cs
1
define ko = {|x;—xq |9cs + kc}-fi—; .

H+ (ar’)o
F + (au’),
I S’—F’HOUDS kQHV’_M’HO,m St,ko>1,

Then the data—to—result relation is r '= u’ and satisfies

2 1+k > b
o, es|v-u'll, o+ ko

‘I ”9

fS—f”

V”"'Z/J”HO ,

instead of e.q., |
H ot 2 th/ g,
5=l = ko™ V=l
as obtained from combining separate estimates. QBibtiotecw

nadrelly
Grosta :
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ANOTHER POSITIVE ANSWER TO QUESTION Ii

Define E, ={x | x €D, w’(x) = 0 } ; E,:= analogous.
TaMm. 4 (Uniqueness of a from critical point; Cauchy control pbm)

let E,=E,: L L L), =1, finite such that 2= <1 ;
” V \ pti

1
’ — . 7' 7.1
let H%FHO,ZS Cy , ir 0} < C, H h HO,p < lxl—-xol 9¢,, .'/2;11(1 )(C:OOnducmn}l

ASSlee{XogEu A Uy = V’O } V {XQ eE, N\ ap = by } , then
5 > Cy s >
[57=rll, < (o + ane el =l

REMARKS

(estimating Bo[F vs. combining the estimates of Fland © )

1)  The structure of the estimate is preserved.

2) In a few (special) cases, cancellation occurs and constants

from the composed map are consistently smaller.

3)  In general, constants depend on the estimation procedfwé amo

their values depend on the specific data. %G,Q\Wa'/“f/é"
EXAMPLE : uniqueness from independent data. 108 ;
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BY-PRODUCT

CLASSIFICATION
OF UNIQUENESS CONDITIONS
AND OF RELATED DATA - TO - RESULTS MAPS
(ONE DIMENSIONAL PROBLEMS)

0
a, given -
Uniquf a
e .
(Lr ) independent
data pairs

critical

Cauchy .
point(s)

Control g~ 2 Point BV ~
Problem ¥
(B) |
_ GBibliotecw
racelly

Crostay
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ANSWER TO Question 1 AND CONCLUSION

LEMMA 7: { Relative compactness of GC LP(D, o) , 1 S p< o}
<=

{ [Ve>0, 3 § 3. a(K)<§ = jKlg;de <¢ Vg (absolute a—equi—con-
tinuity of integrals)] A [uniform o—measurability of g over ¥BE DJ}.

APPLICATION : one dimensional problems.

COUNTEREXAMPLE :
typical stability estimates from state equations require e.g.,

@y, S co (> ueGu(D)) e,
the continuity of _© ! is attained on larger data sets.

REMARK : LEMMA 1 is just a sufficient condition.
: : . OBitbtiotecar
SIDE BENEFIT : best estimation constants can be determn%‘ jﬁ&
Grosta

CONCLUSION :  work at state equations 1s rewarding.
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