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Model definition

A Consider theNARXsystemng(0 p) "do (Ohd o) Q0), where
V (0) N a isthe system output

"Q0 isanonlinearfunction

(O [oOMBMWO 1 p)] Na isaregressowvectorof pastr inputs

() [WOBh(0 i p)] Na isaregressorectorof pastr) outputs

@O [ ©@h ©] " s

< < < < <

Qo) N g isan additivewhite noise
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Reproducing Kernel Hilbert Spaces (RKHS)

A An RKHSs a Hilbertspace= such that:

a. Its elements are functior3dm© s , wherenjis a generic set

b. &N mhd & © a is acontinuous linear functional
0 96w

A Ri e emesentationtheorem- |[Mi N = s .0t(6) o6(w) (oh )

A Thefunctioni t is called therepresenterof evaluationin o
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Reproducing Kernel Hilbert Spaces (RKHS)

A The reproducing kernel is definedas (¢ch) ( h )ho m mO 4
a. SymmetricO (ah) U (Gho)

b. SemidefinitgositiveB ;  @L whd 1! N al N m

A Moore-Aronszajn theorem - A RKHSdefines a corresponding reproducing

kernel Converselya reproducingkerneldefinesa unique RKHS
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Examples of kernels

A Constant kerneld (¢td) p A Polynomial kerneld (¢it) (wtd p)
L

A Linear kernelD (¢dt) i & A Gaussian kerneb (of) 'Q

Kernel composition theorem:

A A linear combination of valid kernel functions is a valid kernel function

A The space induced by this kernel is the span of the spaces induced by the single ones
0O s O
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Kernelmethodsin systemidentification

True output and noisy samples (run #1)

Stablesplinekernel
08 -
oet N
04 t
0.2 ‘
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-0.2 ' . :
Time

A Pillonetto *LDQOXLJL DQG *LXVHSSH '+E DVHRSOD RS UR MFHKZ INRKUQIHD-ADIoMStICHAY (210 8BBQW LILFDW LR G
A 3LOORQHWWR *L D Qedn&Bddedippro@xiior N$nlihebZSystendentification lIEEHTansactionson AutomaticControl56 (2011): 2828840.
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