Appendix A

JN = JP(1, Proof

Let xc = P(xf), with P : (n ( (n, and xf  = N(xc) its inverse function.  Using P(xf), we can write the system of equations
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Let us define
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(A-2)

(A-3)

(A-4)

Substituting (A-2)-(A-4) in (A-1)
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Similarly, using N(xc) we obtain
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where 
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Comparing (A-5) and (A-6) we conclude that JN = JP(1.  Notice that when xf  and xc have different dimensionality, JN is the pseudoinverse of JP.

TABLE I

FINE MODEL PARAMETERS FOR THE

TWO-SECTION IMPEDANCE TRANSFORMER

AT EACH NISM ITERATION




i
xf(i) T







1
[90   90]

2
[84.1990   83.0317]

3
[79.3993   73.7446]




TABLE II

FINE MODEL PARAMETERS FOR THE

BANDSTOP FILTER WITH OPEN STUBS

AT EACH NISM ITERATION




i
xf(i) T







1
[6  9  106  110  109]

2
[7  11  103  112  111]

3
[9  20  95  115  115]

4
[9  19  95  115  114]




TABLE III

FINE MODEL PARAMETERS FOR THE

HTS MICROSTRIP FILTER

AT EACH NISM ITERATION




i
xf(i) T







1
[188  198  189  22  99  112]

2
[187  196  187  21  84    92]

3
[186  194  185  20  80    89]




TABLE IV

PARAMETER EXTRACTION RESULTS FOR 5

NISM OPTIMIZATIONS FOR THE HTS FILTER




i
number of attempts needed for successfull PE








1
12
9
3
10
8

2
3
3
6
7
3

3
1
1
1
1
1
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Fig. 1.  Flow diagram for Neural Inverse Space Mapping (NISM) optimization.
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Fig. 2.  Two-section impedance transformer test problem: (a) “coarse” model, (b) “fine” model.
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Fig. 3.  Coarse (() and fine (o) model responses at xc* for the two-section impedance transformer.
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Fig. 4.  Optimal coarse model response (() and fine model response at the NISM 

       solution (o) for the two-section impedance transformer.
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Fig. 5.  Fine model minimax objective function values for the two-section 

impedance transformer at each NISM iteration.
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Fig. 6.  Fine model response at the NISM solution (o) and at the direct minimax

       solution (() for the two-section impedance transformer.
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Fig. 7.  Bandstop microstrip filter with quarter-wave resonant open stubs.
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Fig. 8.  Coarse model for the bandstop microstrip filter with open stubs.
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Fig. 9.  Coarse and fine model responses at the optimal coarse solution for

            the bandstop filter with open stubs: OSA90/hope( (() and em( (o).
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Fig. 10.  Coarse model response (() at the optimal coarse solution and fine model response (o) 

           at the NISM solution for the bandstop microstrip filter with open stubs.
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Fig. 11.  Fine model minimax objective function values for the bandstop 

  microstrip filter at each NISM iteration.
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Fig. 12.  Coarse model response (() at the optimal coarse solution and fine model response (o) 

           at the NSM solution, obtained in [2], for the bandstop microstrip filter with open stubs.
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Fig. 13.  HTS quarter-wave parallel coupled-line microstrip filter.


[image: image25.wmf]
Fig. 14.  Schematic representation of the coarse model for the HTS filter.
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Fig. 15.  Coarse and fine model responses at the optimal coarse 

          solution for the HTS filter: OSA90/hope( (() and em( (o).
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(a)
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(b)

Fig. 16.  Coarse model response at xc* (() and fine model response at xfNISM (o) for the

     HTS filter: (a) in the complete range of interest, (b) in the passband.
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Fig. 17.  Fine model minimax objective function values for the HTS 

  microstrip filter at each NISM iteration.
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Fig. 18.  Fine model minimax objective function values for the HTS 

 microstrip filter at each iteration using Trust Region Aggressive 

 Space Mapping exploiting Surrogates, as obtained in [19].
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Fig. 19.
  Coarse model response at xc* (() and fine mode response at xfNSM (o),

           obtained in [2], in the passband.
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