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1 Commons Vulnerability Analysis

GOAL: TO UNDERSTAND THE MOST CRITICAL ELEMENTS AMONG THE COMMONS ELEMENTS OF A RECONFIG-

URABLE ARRAY.

e Performances are analyzed in terms of SLL and BW for both the services (3 and A patterns).
e We are considering an increasing number of commons elements: P = 2,4, 6, 8.
e Maximum widths intervals are used, that is, considering normalized amplitudes, the n-th faulty common element’s
interval amplitude is equal to A,, = [0.0, 1.0]
Cases of study:

e F' = 1: Single faulty element among the P commons elements.

e F' = 2: Double faulty element among the P commons elements.
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1.1 PERFORMANCES and WORST CASES in terms of SLL - ' = 1:

Performances:
3 Beam, F=1, W{AS}=[0,1] A Beam, F=1, w{AS}=[0,1]
-10 ‘ -10 ‘
-15 + A5 e
- g |
= 20t = 20f 1
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Number of common points, P Number of common points, P
INf{SLLIS,, - sup{SLL}S,,, —— INHSLLYS,, —— SUP{SLL} 5 =
Figure 2. Sum Pattern SLL vs P Figure 3. Difference Pattern SLL vs P
inf{SLL}S, | inf{SLL}C . | sup{SLL}S, | sup{SLL}¢,.
—25.88 —25.81 —18.33 —18.33
—26.6 —25.56 —20.98 —19.92
—26.6 —25.56 —20.98 —19.92
—26.6 —25.56 —20.98 —19.92
Table 1. Sum Pattern SLL values
inf{SLL}S. | inf{SLL}S . | sup{SLL}S ., | sup{SLL}S,.
—26.39 —26.17 —19.23 —19.20
—23.31 —20.67 —15.32 —14.24
—23.46 —20.56 —15.47 —14.39
—23.60 —20.68 —15.64 —14.56
Table 2. Difference Pattern SLL values
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Worst Cases - SLL analysis - F' = 1:

In the following the patterns and excitations of the worst cases in terms of sup{SLL}{ are reported.
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Figure 4. Radiation patterns (a)(c) and amplitudes (b)(d) for the worst sum beam (a)(b) and difference beam (c)(d) in

terms of SLL, considering F' = 1.
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Figure 5. Radiation patterns (a)(c) and amplitudes (b)(d) for the worst sum beam (a)(b) and difference beam (c)(d) in

terms of SLL, considering F' = 1.
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Figure 6. Radiation patterns (a)(c) and amplitudes (b)(d) for the worst sum beam (a)(b) and difference beam (c)(d) in

terms of SLL considering F' = 1.
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Figure 7. Radiation patterns (a)(c) and amplitudes (b)(d) for the worst sum beam (a)(b) and difference beam (c)(d) in

terms of SLL, considering F' = 1.
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Figure 8. Worst case configurations in terms of SLL computed over the ¥ beam, and F' = 1.
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Figure 9. Worst case configurations in terms of S LL computed over the A beam, and F' = 1.

page 7/21



1.2 PERFORMACES and WORST CASES in terms of SLL - F' = 2:

Performances:

SLL [dB]
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--------- SUP{SLL}Gax —— INf{SLLYGin ——  SUP{SLL} ey
Figure 10. Sum Pattern SLL vs P Figure 11. Difference Pattern SLL vs P
inf{SLL}C,. | inf{SLL}S .. | sup{SLL}S,, | sup{SLL}S ..
—26.37 —26.37 —14.26 —14.26
—28.16 —25.85 —17.92 —16.49
—33.99 —25.85 —17.92 —16.49
—33.99 —25.85 —17.92 —16.49
Table 3. Sum Pattern SLL values
inf{SLL}S. | inf{SLL}S . | sup{SLL}S ., | sup{SLL}S,.
—26.71 —26.71 —15.37 —15.37
—28.14 —22.27 —-12.11 —10.65
—28.26 —22.38 —12.27 —10.82
—28.58 —22.46 —12.46 —10.82
Table 4. Difference Pattern SLL values

page 8/21



Worst Cases - SLL analysis - F' = 2:

In the following the patterns and excitations of the worst cases in terms of sup{SLL}{ are reported.
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Figure 12. Radiation patterns (a)(c) and amplitudes (b)(d) for the worst sum beam (a)(b) and difference beam (c)(d) in

terms of SLL, considering F' = 2.
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Figure 13. Radiation patterns (a)(c) and amplitudes (b)(d) for the worst sum beam (a)(b) and difference beam (c)(d) in

terms of SLL, considering F' = 2.
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Figure 14. Radiation patterns (a)(c) and amplitudes (b)(d) for the worst sum beam (a)(b) and difference beam (c)(d) in
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terms of SLL, considering I’ = 2.
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Figure 15. Radiation patterns (a)(c) and amplitudes (b)(d) for the worst sum beam (a)(b) and difference beam (c)(d) in

terms of SLL, considering F' = 2.
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Figure 16. Worst case configurations in terms of S L L computed over the ¥ beam, and F' = 2.
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Figure 17. Worst case configurations in terms of SLL computed over the A beam, and F' = 2.

Comments on the results:
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Figure 18.Worst case configurations in terms of S L L performances over the > beam considering (a) F' = 1 and (b)

F' = 2. The shaded gray areas hilights the most critical positions.

As shown by Fig. 18 from the above analysis the most critical elements among the commons, turns out to be the elements
with index n € {2,19}. It is worth noting here that these elements correspond to the ones with the minimum amplitude

value.
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1.3 PERFORMANCES and WORST CASES in terms of BW - F = 1:

Performances:
3 Beam, F=1, w{AS}=[0,1] A Beam, F=1, w{AS}=[0,1]
0.12 ; 0.12 ;
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Number of common points, P Number of common points, P
iNfBW}Gn - SUP(BW}fax —— iNfBW)Gin —— SUP{BW{
Figure 19. Sum Pattern BW vs P Figure 20. Difference Pattern BW vs P
P | inf{BW}¢. | inf{BW}C . | sup{BW}C¢. | sup{BW}C .
2 0.088 0.094 0.110 0.112
4 0.094 0.098 0.108 0.110
6 0.094 0.098 0.108 0.112
8 0.092 0.098 0.108 0.112
Table 5. Sum Pattern BW values
P lnf{BW}gnn inf{BW}rcr;aa: Sup{BW}g;in Sup{BW}gLax
2 0.076 0.078 0.096 0.097
4 0.068 0.071 0.095 0.097
6 0.066 0.072 0.096 0.099
8 0.066 0.073 0.096 0.099

Table 6. Difference Pattern BW values
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Worst Cases - BV analysis - F' = 1:

In the following the patterns and excitations of the worst cases in terms of sup{BW}¢ are reported.
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Figure 21. Radiation patterns (a)(c) and amplitudes (b)(d) for the worst sum beam (a)(b) and difference beam (c)(d) in
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Figure 22. Radiation patterns (a)(c) and amplitudes (b)(d) for the worst sum beam (a)(b) and difference beam (c)(d) in

terms of BW, considering [’ = 1.
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Figure 23. Radiation patterns (a)(c) and amplitudes (b)(d) for the worst sum beam (a)(b) and difference beam (c)(d) in

terms of BW, considering [’ = 1.
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Figure 24. Radiation patterns (a)(c) and amplitudes (b)(d) for the worst sum beam (a)(b) and difference beam (c)(d) in

terms of BW, considering ' = 1.
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Figure 25. Worst case configurations in terms of BW computed on the ¥ beam, and F' = 1.
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Figure 26. Worst case configurations in terms of BW computed on the A beam, and F' = 2.
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1.4 PERFORMANCES and WORST CASES in terms of BW - F' = 2:

Performances:
3 Beam, F=2, w{AS$}=[0,1] A Beam, F=2, w{AS}=[0,1]
0.13 ‘ ‘ 0.13 ‘
opF—m—m—m— | 012 | ]
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g oosp o 2 o08f 1
0.07 =" 0.07 | 1
0.06 |- 0.06 |-
0.05 |- 0.05 |-
0.04 : 0.04 : :
2 6 8 2 4
Number of common points, P Number of common points, P
--------- SUP(BW}fax —— iNfBW)Gin —— SUP{BW{
Figure 27. Sum Pattern BW vs P Figure 28. Difference Pattern BW vs P
0.070 0.070 0.122 0.122
0.078 0.088 0.116 0.120
0.078 0.088 0.116 0.122
0.078 0.088 0.116 0.124
Table 7. Sum Pattern BW values
lnf{BW}Tann inf{BW}rcr;aa: Sup{BW}g;in Sup{BW}gLax
0.067 0.067 0.105 0.105
0.054 0.059 0.108 0.110
0.046 0.059 0.108 0.112
0.042 0.060 0.108 0.114

Table 8. Difference Pattern BW values
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Worst Cases - BV analysis - F' = 2:

In the following the patterns and excitations of the worst cases in terms of sup{BW}¢ are reported.
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Figure 29. Radiation patterns (a)(c) and amplitudes (b)(d) for the worst sum beam (a)(b) and difference beam (c)(d) in
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Figure 30. Radiation patterns (a)(c) and amplitudes (b)(d) for the worst sum beam (a)(b) and difference beam (c)(d) in

terms of BW, considering [’ = 2.
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Figure 31. Radiation patterns (a)(c) and amplitudes (b)(d) for the worst sum beam (a)(b) and difference beam (c)(d) in
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Figure 33. Worst case configurations in terms of BW computed on the ¥ beam, and F' = 1.
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Figure 34. Worst case configurations in terms of BW computed on the A beam, and F' = 2.
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