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1 Common / Not-common Faulty Elements Robustness Analysis

1.1 Patterns Features Analysis - Tolerance Over Common Elements
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Figure 1. Sum Pattern SLL vs P
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Figure 2. Difference Pattern SLL vs P

P 2 4 6 8

nominal −25.28 −25.28 −25.28 −25.28

inf −26.37 −31.68 −∞ −∞

sup −14.26 −13.16 −10.0 −7.15

Table 1. Sum Pattern SLL values

P 2 4 6 8

nominal −25.7 −19.7 −19.8 −20.0

inf −26.7 −∞ −∞ −∞

sup −15.4 −7.1 −4.0 −0.52

Table 2. Difference Pattern SLL values
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Figure 3. Sum Pattern BW vs P
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Figure 4. Difference Pattern BW vs P

P 2 4 6 8

nominal 0.104 0.104 0.104 0.104

inf 0.07 0.056 0.0 0.0

sup 0.122 0.142 0.16 0.184

Table 3. Sum Pattern BW values

P 2 4 6 8

nominal 0.087 0.082 0.083 0.083

inf 0.067 0.0 0.0 0.0

sup 0.105 0.147 0.176 4.0

Table 4. Difference Pattern BW vs P
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Directivity / Slope:
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Figure 5. Sum Pattern D vs P
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Figure 6. Difference Pattern K vs P

P 2 4 6 8

nominal 12.65 12.65 12.65 12.65

inf 10.86 10.5 9.46 8.31

sup 13.83 14.16 14.87 15.56

Table 5. Sum Pattern D values

P 2 4 6 8

nominal 1.1281 1.2084 1.2011 1.1912

inf 0.9282 0.59 0.4753 0.3378

sup 1.3464 2.08 2.1159 2.4143

Table 6. Difference Pattern K values
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Pattern Tolerance:
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Figure 8. Sum Pattern ∆ and ∆n vs P
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Figure 9. Difference Pattern ∆ and ∆n vs P

P 2 4 6 8

∆ 0.0734 0.1 0.1722 0.26

∆n 0.3638 0.4951 0.8529 1.288

Table 8. Sum Pattern ∆ and ∆n values

P 2 4 6 8

∆ 0.0907 0.3180 0.5431 0.7999

∆n 0.3173 1.9936 1.6989 2.5009

Table 9. Difference Pattern ∆ and ∆n values
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Pareto Fronts - Tolerance Over Common Elements

In the following figures the quantity φmax versus the performances descriptors are plotted.
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Figure 10. Sum Pattern |w{SLL}| vs φmax.

P 2 4 6 8

φmax 0.0141 0.0338 0.0621 0.0988

|w{SLL}| 0.0352 0.0476 0.0999 0.1926

Table 10. Sum Pattern |sup{SLL}| and φmax values.
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Figure 11. Difference Pattern |sup{SLL}| vs φmax.

P 2 4 6 8

φmax 0.0541 0.1654 0.2126 0.346

|sup{SLL}| 0.02693 0.1944 0.3985 0.8872

Table 11. Difference Pattern |sup{SLL}| and φmax values.
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Figure 12. Sum Pattern w{BW} vs φmax.

P 2 4 6 8

φmax 0.0141 0.0338 0.0621 0.0988

w{BW} 0.052 0.086 0.16 0.184

Table 12. Sum Pattern w{BW} and φmax values.
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Figure 13. Difference Pattern w{BW} vs φmax.

P 2 4 6 8

φmax 0.0541 0.1654 0.2126 0.346

w{BW} 0.38 0.147 0.176 4.0

Table 13. Difference Pattern w{BW} and φmax values.
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Directivity:
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Figure 14. Sum Pattern w{D} vs φmax.

P 2 4 6 8

φmax 0.0141 0.0338 0.0621 0.0988

w{D} 2.9735 3.6563 5.41 7.2435

Table 14. Sum Pattern w{D} and φmax values.

Slope:
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Figure 15. Difference Pattern w{K} vs φmax.

P 2 4 6 8

φmax 0.0541 0.1654 0.2126 0.346

w{K} 0.4182 1.49 1.6406 2.0765

Table 15. Difference Pattern w{K} and φmax values.
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1.2 Patterns Features Analysis - Tolerance Over Not-Common Elements
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Figure 1. Sum Pattern SLL vs P
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Figure 2. Difference Pattern SLL vs P

P 2 4 6 8

nominal −25.28 −25.28 −25.28 −25.28

inf −∞ −∞ −∞ −∞

sup −15.79 −12.22 −7.87 −3.47

Table 1. Sum Pattern SLL values

P 2 4 6 8

nominal −25.7 −19.7 −19.9 −20.0

inf −∞ −∞ −∞ −∞

sup −15.8 −6.5 −3.6 −0.9

Table 2. Difference Pattern SLL values
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Figure 3. Sum Pattern BW vs P
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Figure 4. Difference Pattern BW vs P

P 2 4 6 8

nominal 0.104 0.104 0.104 0.104

inf 0.068 0.04 0.0 0.0

sup 0.132 0.144 0.164 0.186

Table 3. Sum Pattern BW values

P 2 4 6 8

nominal 0.087 0.082 0.083 0.083

inf 0.064 0.0 0.0 0.0

sup 0.11 0.14 0.171 4.0

Table 4. Difference Pattern BW vs P
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Directivity / Slope:
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Figure 5. Sum Pattern D vs P
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Figure 6. Difference Pattern K vs P

P 2 4 6 8

nominal 12.65 12.65 12.65 12.65

inf 11.05 10.34 8.96 7.2

sup 14.26 15.16 16.8 18.66

Table 5. Sum Pattern D values

P 2 4 6 8

nominal 1.1281 1.2084 1.2011 1.1912

inf 0.9854 0.852 0.7327 0.644

sup 1.3007 1.7103 1.9489 2.0886

Table 6. Difference Pattern K values
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Pattern Tolerance:
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Figure 8. Sum Pattern ∆ and ∆n vs P
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Figure 9. Difference Pattern ∆ and ∆n vs P

P 2 4 6 8

∆ 0.0768 0.1115 0.1833 0.261

∆n 0.3806 0.5524 0.9079 1.2929

Table 8. Sum Pattern ∆ and ∆n values

P 2 4 6 8

∆ 0.0934 0.3343 0.5606 0.8244

∆n 0.3268 1.0445 1.7536 2.5772

Table 9. Difference Pattern ∆ and ∆n values
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Pareto Fronts - Tolerance Over Not-Common Elements

In the following figures the quantity φmax defined versus the performances descriptors are plotted.
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Figure 10. Sum Pattern |w{SLL}| vs φmax.

P 2 4 6 8

φmax 0.0192 0.0375 0.07811 0.1338

|w{SLL}| 0.0263 0.0599 0.1634 0.4494

Table 10. Sum Pattern |w{SLL}| and φmax values.
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Figure 11. Difference Pattern |w{SLL}| vs φmax.

P 2 4 6 8

φmax 0.019 0.1219 0.2116 0.3542

|w{SLL}| 0.0266 0.2259 0.4406 0.8069

Table 11. Difference Pattern |w{SLL}| and φmax values.
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Figure 12. Sum Pattern w{BW} vs φmax.

P 2 4 6 8

φmax 0.0192 0.0375 0.07811 0.1338

w{BW} 0.064 0.104 0.164 0.186

Table 12. Sum Pattern w{BW} and φmax values.
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Figure 13. Difference Pattern w{BW} vs φmax.

P 2 4 6 8

φmax 0.019 0.1219 0.2116 0.3542

w{BW} 0.046 0.14 0.171 4.0

Table 13. Difference Pattern w{BW} and φmax values.
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Directivity:
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Figure 14. Sum Pattern w{D} vs φmax.

P 2 4 6 8

φmax 0.0192 0.0375 0.07811 0.1338

w{D} 3.2149 4.815 7.8342 11.4591

Table 14. Sum Pattern w{D} and φmax values.

Slope:
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Figure 15. Difference Pattern w{K} vs φmax.

P 2 4 6 8

φmax 0.019 0.1219 0.2116 0.3542

w{K} 0.3153 0.8583 1.2162 1.4446

Table 15. Difference Pattern w{K} and φmax values.

page 16/21



Comparison of previous results: tolerances over common/not-common elements

In the following pictures the bounds of the antenna arrays descriptors are compared, considering the amplitude tolerance

over the common elements (es. sup{SLL}C ) and over the not-common elements (es. sup{SLL}NC ).
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Figure 1. Sum Pattern SLL vs P
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Figure 2. Difference Pattern SLL vs P
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Figure 3. Sum Pattern |w{SLL}| vs φmax.
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Figure 4. Difference Pattern |w{SLL}| vs φmax.
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Figure 5. Sum Pattern BW vs P
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Figure 6. Difference Pattern BW vs P
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Figure 7. Sum Pattern w{BW} vs φmax.
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Figure 8. Difference Pattern w{BW} vs φmax.
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Figure 9. Sum Pattern D vs P
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Figure 10. Difference Pattern K vs P
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Figure 11. Sum Pattern w{D} vs φmax.
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Figure 12. Difference Pattern w{K} vs φmax.
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Pattern Tolerance:
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Figure 13. Sum Pattern ∆ and ∆n vs P
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More information on the topics of this document can be found in the following list of references.
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