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(M ×N = 10× 10; Q = 2, . . . , 8)

BCE 96.56%; (u, v) = (0.2; 0.2)
BCE 99.81%; (u, v) = (0.3; 0.3)
BCE 99.90%; (u, v) = (0.4; 0.4)

(Q = 2, 4, 6)



(M ×N = 10× 10; Q = 2, . . . , 8)

• M ×N = 10× 10

• d = 0.5λ

• Q = 2, . . . , 8

• BCEmax (u, v) = [(0.2; 0.2) , (0.3; 0.3) , (0.4; 0.4)]

• BCEmax = [96.56%, 99.81%, 99.90%]

BCE 96.56%; (u, v) = (0.2; 0.2)

•

• BCE = 96.56%

BCE 99.81%; (u, v) = (0.3; 0.3)

•

• BCE = 99.81%



BCE 99.90%; (u, v) = (0.4; 0.4)

•

• BCE = 99.90%

BCE u, v φ [rad] SLL [dB] FirstNull [rad] BW [rad]

96.56% 0.2; 0.2 −26.657699 0.273318 0.003777
99.81% 0.3; 0.3 0o −35.423378 0.340862 0.004254
99.90% 0.4; 0.4 −36.6234245 −0.984889 0.001662
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Numero di subarray, Q

[CPM - 0 degree] - [u=0.2; v=0.2]
Theoretical - [Prasad, 1982] - [u=0.2; v=0.2]

[CPM - 0 degree] - [u=0.3; v=0.3]
Theoretical - [Prasad, 1982] - [u=0.3; v=0.3]

[CPM - 0 degree] - [u=0.4; v=0.4]
Theoretical - [Prasad, 1982] - [u=0.4; v=0.4]



(Q = 2, 4, 6)

BCE 96.56%; (u, v) = (0.2; 0.2)
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[Parasad, 1982]
[Q=2]
[Q=4]
[Q=6]

Legend:

 Sub−array 1

 Sub−array 2

0.271799
0.709301

φ [rad] SLL[dB] FirstNull [rad] BW [rad] ∆norm

0o −24.977903 −0.988030 0.001230 0.135352

∆Medionorm
0.211403

BCE [%] 91.93

iterazioni swap min {Fitness}

100 13 0.443248



Legend:

 Sub−array 1

 Sub−array 4

 Sub−array 3

 Sub−array 2

0.150006 0.504893
0.280513 0.816830

φ [rad] SLL[dB] FirstNull [rad] BW [rad] ∆norm

0 −27.945690 −0.906349 0.001334 0.135461

∆Medionorm
0.105438

BCE [%] 95.21

iterazioni swap min {Fitness}

100 18 0.129724



Legend:

 Sub−array 1
 Sub−array 2
 Sub−array 3
 Sub−array 4
 Sub−array 5
 Sub−array 6

0.150006 0.423987
0.280513 0.717193
0.537256 0.916467

φ [rad] SLL[dB] FirstNull [rad] BW [rad] ∆norm

0o −26.014368 −0.980176 0.001346 0.066983

∆Medionorm
0.043387

BCE [%] 96.19

iterazioni swap min {Fitness}

100 22 0.031976



BCE 99.81%; (u, v) = (0.3; 0.3)
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[Parasad, 1982]
[Q=2]
[Q=4]
[Q=6]

Legend:

 Sub−array 1

 Sub−array 2

0.191544
0.722048

φ [rad] SLL[dB] FirstNull [rad] BW [rad] ∆norm

0o −21.360549 0.293738 0.003843 0.338683

∆Medionorm
0.265773

BCE [%] 92.99

iterazioni swap min {Fitness}

100 18 0.441201



Legend:

 Sub−array 1

 Sub−array 4

 Sub−array 3

 Sub−array 2

0.0649556 0.405792
0.166090 0.784112

φ [rad] SLL[dB] FirstNull [rad] BW [rad] ∆norm

0o −31.112731 0.328296 0.004140 0.062973

∆Medionorm
0.126313

BCE [%] 97.87

iterazioni swap min {Fitness}

100 20 0.179882



Legend:

 Sub−array 1
 Sub−array 2
 Sub−array 3
 Sub−array 4
 Sub−array 5
 Sub−array 6

0.0454576 0.353767
0.126802 0.454576
0.231708 0.906691

φ [rad] SLL[dB] FirstNull [rad] BW [rad] ∆norm

0o −36.215751 0.328296 0.004214 0.049148

∆Medionorm
0.064949

BCE [%] 99.22

iterazioni swap min {Fitness}

100 23 0.0493828



BCE 99.90%; (u, v) = (0.4; 0.4)
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[Parasad, 1982]
[Q=2]
[Q=4]
[Q=6]

Legend:

 Sub−array 1

 Sub−array 2

0.187285
0.723488

φ [rad] SLL[dB] FirstNull [rad] BW [rad] ∆norm

0o −21.386123 −0.884358 0.001397 0.343711

∆Medionorm
0.268766

BCE [%] 93.35

iterazioni swap min {Fitness}

100 18 0.442998



Legend:

 Sub−array 1

 Sub−array 4

 Sub−array 3

 Sub−array 2

0.061188 0.404026
0.160697 0.785458

φ [rad] SLL[dB] FirstNull [rad] BW [rad] ∆norm

0o −31.545280 −1.107128 0.001561 0.064382

∆Medionorm
0.127094

BCE [%] 98.69

iterazioni swap min {Fitness}

100 20 0.182956



Legend:

 Sub−array 1
 Sub−array 2
 Sub−array 3
 Sub−array 4
 Sub−array 5
 Sub−array 6

0.0422572 0.350605
0.120900 0.580640
0.228872 0.866336

φ [rad] SLL[dB] FirstNull [rad] BW [rad] ∆norm

0o −26.997739 −1.567654 0.001622 0.115141

∆Medionorm
0.064696

BCE [%] 99.04

iterazioni swap min {Fitness}

100 22 0.048980



θ = 0◦

BCE =
Potenza trasmessa (o ricevuta) in un certo angolo θi

Potenza trasmessa (o ricevuta) dall′antenna

θi

BCE =

∫ 2π

0

∫ θi

0
U(θ,φ)senθdθdφ

∫ 2π

0

∫ π

0
U(θ,φ)senθdθdφ

θi






