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— LS Is our key-method to construct models

Pros:

e returns a single model (handy for design, e.g.
to contruct a controller)

e COMpromizes among various situations and
returns a “central” model
(compromizing is good, ... especially
true for an Italilan man)
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‘ Least Squares I
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— not all models are built by an “averaging approach”

there was a flourishing statistical literature in the 1950s

on so-called 'tolerance regions'
(Fraser, Guttman, Kemperman, Tukey, Wilks,...)

here, the idea is that of “coverage”
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‘ back to example I

how IS this constructed?

minimize size while keeping points inside
(inherently different from enlarging from LS estimate)



‘ back to example I

N formuIaS'

mmz — fo(u;)) —> min max |y; — fo(u;)

0 i=1,...N



another example

3
i
.A

e =

S o s —

[deg]

Angle of attack

Sideslip angle, [deg]

Paul’s day — Eindhoven, 19 April, 2024



—  min-max modelling was introduced by
Leonhard Euler some half a century before
least squares
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conservative? ... well, relax:

mgin o THEX yi — fo(u;)] discarding
95 0 X ol ol 114 7
{95% of the s permit exclusion of some “odd

data points
min max |y; — fo(u:)
| v
. e
subject to: |y; — fo(u;)| <~ subject to: |y; — fo(ui)| —v < &

relaxation
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— interestingly, these approaches are quite popular
in the ML community

for example, SVM.:

N
min - Jwl* +p) &

subject to: 1 — y;({(w,u;) — b) < &;
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In the 1.1.d. case, these methods come with an
enthralling theory.
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‘ a truly beautiful theory I

In the 1.1.d. case, these methods come with an
enthralling theory.
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— develop trust in the model
— tune hyper-parameters



‘ Example: SVR I
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subject to: |y; — (w, ¢;) — b —v <&, i=1,...,2000

(i, D) = exp(—(u; — uj))2 (Gaussian kernel)
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‘ Example: SVR I
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Example: SVR

OB 2, =~ ¢ A

. . 0 Y e . s, ...'
LT oy IR g
D w N, 2
RS " - Y
O ey, > % . LY % 1o
PR ¢ em @ LA % s
o.". '. 4. - -'d e o
L LT
& Ly % Y 4
v\\.o -2 -3
05r Sl g

. Q;‘ .
» og
A "- '..;
«
— 4
S "

.
- & ., - P
& J —— o,
LR ° %*
. ("{..,'..‘, ]
'o.'\_..ﬂ': b g/ s e g o2
BN ’.;‘0.. 0:‘.3"‘“
. e LA S
"_ Gss” oo® i e
LERX g
o ee, .
b 1% = "
- .
. .




Example: SVR
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SVR

Example
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should we try to import these methods into
identification and identification for control?

the “big challenge”: move away from i.i.d

Ad maiora, Paul!

a smart guy!
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