Contents

1 Imtroduction ................. i 1
2 Hammerstein SyStems ..............oooiiiiiiii i 5
2.1 Other SYSIemMS. ...\ttt 8
2.2 NS et e 10
3 Identification Goal ............. ... 13
Bl NS o 15
4 Haar Orthogonal Bases ........................ooiiiiiiiiiiii i, 17
4.1  Classic Haar Wavelets ... 17
4.1.1  Multiresolution Analysis ... 18
4.12  Multiscale Approximation...................coooiiiiiia... 19
4.1.3  Reproducing Kernel Approximation ........................ 19
4.1.4  Multiresolution Representation.....................oo.o.e... 20
4.1.5 Equivalent Representations and Fast Wavelet
Transform ... 23
4.1.6  Lifting Transform for Haar Wavelets ....................... 24
4177 CONVEIZEICE ...ttt ettt 24
4.1.8  Pointwise CONVErgence ...........vvvrrrrurrnnrnnnnnnnnnonnns 24
4.1.9 Convergence at JUmps .........cocovviiiiiiiiiniiiiiieinin... 25
4.1.10 ConvergenceRate.........................o 26
4.1.11 Global Convergence .............cooooviiiiiiiiiii .. 28
4.1.12 Linear ApproXimation ..................ooiiiiiiiiiiiiiii.. 28
4.1.13 Nonlinear ApproXimation .....................coooiiiia... 31
4.2 Unbalanced Haar Wavelets..............ccooooiiiiiiiiii . 34
4.2.1  Linear ApproXimation ...............uvvurvirrurnnnnnnnnnonns 35
4.2.2  Unbalanced Haar Wavelets ....................ooooinne . 38
4.2.3  Unbalanced Haar Transform .........................ooi. 39
4.2.4 UHT and EZW. Nonlinear Approximation.................. 40

Bibliografische Informationen digitalisiert durch k
http://d-nb.info/1020804238 B



http://d-nb.info/1020804238

Contents

X
S Identification Algorithms ............... ... 43
5.1 Numerical HHUStrations . .........coooiiiianii i 45
5.2 Quotient Orthogonal Series Algorithm .......................... 46
521 CONVEIZENCE ... .oviiiii et 48
5.2.2 Convergence Rates ... 438
5.3  Nonlinear QOS Algorithm ... 50
53,1 CONVEIZENCE ... ceteeiiiii et 52
5.32 Convergence Rates ... 52
5.4  Order Statistics (OS) Algorithm ... 54
541 CONVEIZeNCE.....oooiiniii it it 56
5.4.2 Convergence Rates...............oooiiiii i, 56
5.5 Nonlinear OS Algorithm ... 58
5.5.1 Convergence and Convergence Rates ....................... 58
5.6  Empirical Distribution Algorithm..................o 60
5.6.1  CONVEIZENCE .. ..uuti ettt 62
5.6.2 Convergence Rates..............oooiiiiiiiiiii 63
5.7 Nonlinear ED Algorithm ... 64
5.7.1  Convergence and Convergence Rates ....................... 65
5.8  Empirical Orthogonal Series Algorithm.............................. 66
S8 1 CONVErgence . .......vvvuiiniiiiii i, 68
5.8.2 Convergence Rates.............ocoiiiiiiiiiiiiie i, 69
5.9  Nonlinear EOS Algorithm......................... 70
59.1  Convergence and Convergence Rates ....................... 70
5.10 Remarks and Comments...............ooooiiiiiiiiiiiiiiiie 72
5.10.1 Convergence Rates Comparison..................oooovin., 72
5.10.2 Common Representation ...............cooviiiiiiiinainnn. 72
5.10.3 Application of Interpolation Schemes ...................... 74
6 Computational Algorithms .................................... 77
6.1  Linear and Nonlinear Algorithms Implementations ................. 78
6.1.1  QOS Algorithm ... 78
6.1.2  OS Algorithm ... 79
6.1.3 ED Algorithm ... 81
6.1.4  EOS Algorithm...........ooiiiiii 84
6.2  Linear Algorithms Complexities...............ooiiiiiiiiiin, 87
6.3  Nonlinear Algorithms ... 87
6.3.1 Implementation of the EZW Scheme ....................... 88
6.3.2  Complexity of the EZW Scheme Implementation.......... 90
6.4  Overall Complexity of the Nonlinear Algorithms.................... 91
6.5 Computational Stability ... 92
7 Final Remarks................ ... .. 95
7.1 Asymptotic Properties ........ooiiviii i 95
7.2 Computational Properties ... 97
7.3

Linear Versus Nonlinear Algorithms ..........................o.. 98



Contents X1

A Technical Derivations............................... 99
Al QOS AIZOrIthIMS ..o 100
ALl COoNvergence..........oouueeiiiiiaiiiiiiiii e 101

A 12 ConvergenceRates.................... 107

A.1.3  Nonlinear Algorithm ..., 110

A2 OSAlgorithms ... 113
A21  CONVErZeNnCe.......ooeeiitiii et 113

A3 EDAlgorithms. ... 119
A3l CONVErgence ... ...ouunei et 120

A4 EOS AlOrithms ..ottt 124
A4l CONVEIZENCE ... ottt 124

B Common Symbols......... ... o 127
References. ...........ccooo e 129



