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PARADIGM
Identification for Control

INVERSE ( identification ) PROBLEM ill — posed

,

u,f == (au)=. f I—» g, parameter
xe(xy,x)=D

extra e
omaton Sctliateca
DIRECT ( contro/ ) PROBLEM well — posed

parameter a —» e MM
(ar’)’=, ¢ h =7, result

CODtrOls jrr(x(fl)—ro_» X E (xO >x1 ) =D
1"’ (x)=r1 &W

“The solution of the ill-posed problem is only an mtermedza@ con.

struct intervening between the available data and the intended applida
IOSUY

data

tion”

(T. I. Seidman, 1990).


Giovanni Franco 
Biblioteca
Quadrelli
Crosta


ol AN Sitlioteca
Consider the composite data — to — result map 2WZ&

1 Provide some uniqueness conditions for the data — to —

parameter map 9 V7

1.1 from independent data pairs =
= regular Cauchy pbm. w.r. to a in (av’) =, f
1.2 from a potential stationary at a point =

= singular Cauchy pbm. w.r. to a in (av’) =, . f
2 Provide the corresponding szability estimates for the com-

posite map.
GBibliotecw
naarels
Groste
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1.1 — UNIQUENESS FROM INDEPENDENT DATA PAIRS
(a Regular Cauchy Problem)

- o, %) cé&az‘em

U vEC(D) E,={x|x€D, u‘% ; gz:—analogous
f.g EL'D):f. g% 0; F(x) —jfds G(x) —jgds

10 20
Aad:={alaECO(D),O<aL_<_a(x),Vx eD}

Hp. da €Ay S {(aw)y=_.f,@) =,.¢8}

Eu=Ev=@;3y1>yZED'9° ) 1, - 1, *#0
V(y)w(yy) vy w(y,)
x B GBibliotecar
Th. d!a = L (reference solution) ratrells
Croste

(Glz—Gl)u’lué—l'*"2 uyvy +Fiuy vy
 POL IR
“1v2 T HM

C1=
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1.2 — UNIQUENESS FROM
A POTENTIAL STATIONARY AT A (CRITICAL) POINT
(a Singular Cauchy Problem)

Hp. da €Ay -3-{ () = [}
E,={x,} 0 o
Th 314 =121

) (reference solution)

Rem.: special case of Kitamu:az—N akagiri (19 ii) uniqueness prop.
Bibtrotecaw

(rodta y, vt

Croste
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2.1 — STABILITY OF THE DATA — TO — RESULT MAP
Regular Cauchy Problem, begin

Target: gmm

data parameters results
reference ‘ reference
potentlal\v : ; '/ result
{{uaf}a{vag — d :, = ¥
r(xg)=r
? contrals r(xq)=rq
h
{{uaf}a{wag }'_"b : > S
noisy /‘ A\ noisy
potential result

QBiblioteca

H S—r HZ SC](D,](; 8> ha u, rop, 1, 4, aH)H W=V HV%S;Z%
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2.1 — STABILITY OF THE DATA — TO — RESULT MAP
Regular Cauchy Problem, end
Hp (additional, w.r. to uniqueness state

)
e ll< e Bellioteca

Uu; | V! | < Cp,1=1,2 (noiseless potentials only)

ul’ ' 2 Cyy <+ -+ uniqueness from singular Cauchy problem
: 4
” . SR Y. ”
viui—viw |, [ wui—wiuy| 2 2

r
a < Ay <«—— No such constraint for !

ry—r
20 <6kl < q Dot
Th. i ]

) Z=WHOD); V={w —v;|i=12}
ii) (uniform estimate)

157 =17 log £ Co(C1an + G Ay’)
b ° 3 2
;= | wo = V- I 1_1 2 > A21 = 2'CP Cs T (A2+%24b(€cw
_ aH Ch — ;Q/((mf‘eﬁ
o=, (cr+7) =145 ;Cr=g Crosta ;

1ii) (Wl’o0 — norm estimate)
7 =8l 00sA+[xi=x0]) s’ =7y,
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Getlioteca

2.2 - STABILITY OF THE DATA — TO — RESULT MAP:;
Singular Cauchy Problem, begin

Laadrnellc

data parameters results
reference reference
potentlal\v [ result
W U g} —_— a | > I
r (xO)zr 0
controls ¢ r(x;)=r;
h
{ V,E } — b | - S
noisy f ‘\ noisy
potential result
GBibtrotecaw
nacrelle

Crosta -
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2.2 — STABILITY OF THE DATA - TO — RESULT MAP
Singular Cauchy Problem, end

Hp. (additional, w.r. to uniqueness statement)

HL” . ||i-'| <c -<«— major difference w.r. to
1% 1%

uniqueness from independence)

Th. ) Z=w"D); v=w'®D

ii) (estimate, E, E ={ x }) g‘«%ﬂW

[ =r il 4% e (e i) v = log

C, , Cp sy, A" usual meaning. 2? mdzeégc

Rem.

Given the two point BV control pbm, || s* —r’ || 1 1S equlva&r}%})gecw

nacrelle
the natural norm of W+ . G}g:t:v ;
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- 2.3 - STABILITY OF THE DATA — TO — RESULT MAP
Conclusion

Independent data => EM

=> regular Cauchy problem for a -3+ (au’)’ =, . f=>

=> 90— estimate for the data — to — :aramezer map.

Stationary potential e.g., E, = { x, } =
=> singular Cauchy problem =>

=> Ll— estimate.

The parameter — to — result problem is well — posed. Biblioteca

;Q/ma%%)
The stability of the composite map inherits the stability of thg’%%;
— t0 — parameter map.
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