
 
 

Multi-interference suppression through a GA-
based method for ring arrays 

 
 
 
 
 
 
 
 
 

N. Anselmi, L. Poli, P. Rocca, and A. Massa 
 
 
 
 
 

Abstract 
 

In this report, the nulling of multiple interferences or jammers impinging on a 
circular ring antenna array is addressed by means of an efficient adaptive control 
strategy based on a Genetic Algorithm. 
Each element of the array is uniformly weighted and the nulling feature is yielded 
by controlling a set of radio-frequency switches that connect or disconnect the 
elements from the beam forming network. Representative result concerned with 
different interfering scenarios with multiple undesired signals are reported to 
assess the effectiveness of the approach. 



TEST CASE - N = 37 -Configuration = 3rings -η ∈ [0.0, 1.0] - NI = 2

Goal

Maximization of the SINR using geneti
 algorithms (GA) to determine the optimal thinned ring array 
on�gu-

ration, 
onsidering a time-varying s
enario with 2 interferen
es.

Test Case Des
ription

• Number of Elements N = 37

• Elements Spa
ing: d = 0.5λ

• Max Gain Pattern Dire
tion : θd = 90◦, φd = 90◦

• Desired Signal Power: 0 dB

• Interferen
e Power: 30 dB

• Noise Power: −30 dB

• Number of Interferen
es: NI = 2

• Interferen
e Dire
tion Of Arrival: θi
1
= 52◦, φi

1
= 156◦

• Interferen
e Dire
tion Of Arrival: θi
2
= 155◦, φi

2
= 18◦

Optimization Approa
h: GA

• Number of Variables: X = 37 (αn, n = 1, ..., N)

• Population: 18

• Crossover Probability: 0.9

• Mutation Probability: 0.01

• Number of Generations: 200

• Minimum Thinning Coe�
ient: 0.0

• Maximum Thinning Coe�
ient: 1.0
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GA - Multiple Interferen
es: θi
1
= 52◦, φi

1
= 156◦; θi

2
= 155◦, φi

2
= 18◦
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Number of A
tive Elements: 19
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TEST CASE - N = 37 -Configuration = 3rings -η ∈ [0.0, 1.0] - NI = 3

Goal

Maximization of the SINR using geneti
 algorithms (GA) to determine the optimal thinned ring array 
on�gu-

ration, 
onsidering a time-varying s
enario with 3 interferen
es.

Test Case Des
ription

• Number of Elements N = 37

• Elements Spa
ing: d = 0.5λ

• Max Gain Pattern Dire
tion : θd = 90◦, φd = 90◦

• Desired Signal Power: 0 dB

• Interferen
e Power: 30 dB

• Noise Power: −30 dB

• Number of Interferen
es: NI = 3

• Interferen
e Dire
tion Of Arrival: θi
1
= 36◦, φi

1
= 64◦

• Interferen
e Dire
tion Of Arrival: θi
2
= 95◦, φi

2
= 123◦

• Interferen
e Dire
tion Of Arrival: θi
3
= 20◦, φi

3
= 23◦

Optimization Approa
h: GA

• Number of Variables: X = 37 (αn, n = 1, ..., N)

• Population: 18

• Crossover Probability: 0.9

• Mutation Probability: 0.01

• Number of Generations: 200

• Minimum Thinning Coe�
ient: 0.0

• Maximum Thinning Coe�
ient: 1.0
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GA - Multiple Interferen
es: θi
1
= 36◦, φi

1
= 64◦; θi

2
= 95◦, φi

2
= 123◦; θi

3
= 20◦, φi

3
= 23◦
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SINR[dB℄: 8.95

Null Depths[dB℄: [−40.76,−44.4,−51.45]

Number of A
tive Elements: 27
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TEST CASE - N = 37 -Configuration = 3rings -η ∈ [0.0, 1.0] - NI = 4

Goal

Maximization of the SINR using geneti
 algorithms (GA) to determine the optimal thinned ring array 
on�gu-

ration, 
onsidering a time-varying s
enario with 4 interferen
es.

Test Case Des
ription

• Number of Elements N = 37

• Elements Spa
ing: d = 0.5λ

• Max Gain Pattern Dire
tion : θd = 90◦, φd = 90◦

• Desired Signal Power: 0 dB

• Interferen
e Power: 30 dB

• Noise Power: −30 dB

• Number of Interferen
es: NI = 4

• Interferen
e Dire
tion Of Arrival: θi
1
= 84◦, φi

1
= 2◦

• Interferen
e Dire
tion Of Arrival: θi
2
= 97◦, φi

2
= 165◦

• Interferen
e Dire
tion Of Arrival: θi
3
= 90◦, φi

3
= 136◦

• Interferen
e Dire
tion Of Arrival: θi
4
= 148◦, φi

4
= 20◦

Optimization Approa
h: GA

• Number of Variables: X = 37 (αn, n = 1, ..., N)

• Population: 18

• Crossover Probability: 0.9

• Mutation Probability: 0.01

• Number of Generations: 200

• Minimum Thinning Coe�
ient: 0.0

• Maximum Thinning Coe�
ient: 1.0
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GA - Multiple Interferen
es: θi
1
= 84◦, φi

1
= 2◦; θi

2
= 97◦, φi

2
= 165◦; θi

3
= 90◦, φi

3
= 136◦; θi

4
=

148◦, φi
4
= 20◦
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TEST CASE - N = 37 -Configuration = 3rings -η ∈ [0.0, 1.0] - NI = 5

Goal

Maximization of the SINR using geneti
 algorithms (GA) to determine the optimal thinned ring array 
on�gu-

ration, 
onsidering a time-varying s
enario with 5 interferen
es.

Test Case Des
ription

• Number of Elements N = 37

• Elements Spa
ing: d = 0.5λ

• Max Gain Pattern Dire
tion : θd = 90◦, φd = 90◦

• Desired Signal Power: 0 dB

• Interferen
e Power: 30 dB

• Noise Power: −30 dB

• Number of Interferen
es: NI = 5

• Interferen
e Dire
tion Of Arrival: θi
1
= 97◦, φi

1
= 132◦

• Interferen
e Dire
tion Of Arrival: θi
2
= 161◦, φi

2
= 41◦

• Interferen
e Dire
tion Of Arrival: θi
3
= 27◦, φi

3
= 166◦

• Interferen
e Dire
tion Of Arrival: θi
4
= 114◦, φi

4
= 49◦

• Interferen
e Dire
tion Of Arrival: θi
5
= 104◦, φi

5
= 100◦

Optimization Approa
h: GA

• Number of Variables: X = 37 (αn, n = 1, ..., N)

• Population: 18

• Crossover Probability: 0.9

• Mutation Probability: 0.01

• Number of Generations: 200

• Minimum Thinning Coe�
ient: 0.0

• Maximum Thinning Coe�
ient: 1.0
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GA - Multiple Interferen
es: θi
1
= 97◦, φi

1
= 132◦; θi

2
= 161◦, φi

2
= 41◦; θi

3
= 27◦, φi

3
= 166◦; θi

4
=

114◦, φi
4
= 49◦; θi

5
= 104◦, φi

5
= 100◦
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tive Elements:27

13



TEST CASE - N = 91 -Configuration = 5rings -η ∈ [0.0, 1.0] - NI = 2

Goal

Maximization of the SINR using geneti
 algorithms (GA) to determine the optimal thinned ring array 
on�gu-

ration, 
onsidering a time-varying s
enario with 2 interferen
es.

Test Case Des
ription

• Number of Elements N = 91

• Elements Spa
ing: d = 0.5λ

• Max Gain Pattern Dire
tion : θd = 90◦, φd = 90◦

• Desired Signal Power: 0 dB

• Interferen
e Power: 30 dB

• Noise Power: −30 dB

• Number of Interferen
es: NI = 2

• Interferen
e Dire
tion Of Arrival: θi
1
= 113◦, φi

1
= 157◦

• Interferen
e Dire
tion Of Arrival: θi
2
= 55◦, φi

2
= 22◦

Optimization Approa
h: GA

• Number of Variables: X = 91 (αn, n = 1, ..., N)

• Population: 46

• Crossover Probability: 0.9

• Mutation Probability: 0.01

• Number of Generations: 200

• Minimum Thinning Coe�
ient: 0.0

• Maximum Thinning Coe�
ient: 1.0
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GA - Multiple Interferen
es: θi
1
= 113◦, φi

1
= 157◦; θi

2
= 55◦, φi

2
= 22◦
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Fig.4 - Nulls Depth 1 Fig.5 - Fitness SINR
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Number of A
tive Elements: 53

16



TEST CASE - N = 91 -Configuration = 5rings -η ∈ [0.0, 1.0] - NI = 3

Goal

Maximization of the SINR using geneti
 algorithms (GA) to determine the optimal thinned ring array 
on�gu-

ration, 
onsidering a time-varying s
enario with 3 interferen
es.

Test Case Des
ription

• Number of Elements N = 91

• Elements Spa
ing: d = 0.5λ

• Max Gain Pattern Dire
tion : θd = 90◦, φd = 90◦

• Desired Signal Power: 0 dB

• Interferen
e Power: 30 dB

• Noise Power: −30 dB

• Number of Interferen
es: NI = 3

• Interferen
e Dire
tion Of Arrival: θi
1
= 34◦, φi

1
= 191◦

• Interferen
e Dire
tion Of Arrival: θi
2
= 99◦, φi

2
= 32◦

• Interferen
e Dire
tion Of Arrival: θi
3
= 164◦, φi

3
= 96◦

Optimization Approa
h: GA

• Number of Variables: X = 91 (αn, n = 1, ..., N)

• Population: 46

• Crossover Probability: 0.9

• Mutation Probability: 0.01

• Number of Generations: 200

• Minimum Thinning Coe�
ient: 0.0

• Maximum Thinning Coe�
ient: 1.0
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GA - Multiple Interferen
es: θi
1
= 34◦, φi

1
= 191◦; θi

2
= 99◦, φi

2
= 32◦; θi

3
= 164◦, φi

3
= 96◦
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Number of A
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TEST CASE - N = 91 -Configuration = 5rings -η ∈ [0.0, 1.0] - NI = 4

Goal

Maximization of the SINR using geneti
 algorithms (GA) to determine the optimal thinned ring array 
on�gu-

ration, 
onsidering a time-varying s
enario with 4 interferen
es.

Test Case Des
ription

• Number of Elements N = 91

• Elements Spa
ing: d = 0.5λ

• Max Gain Pattern Dire
tion : θd = 90◦, φd = 90◦

• Desired Signal Power: 0 dB

• Interferen
e Power: 30 dB

• Noise Power: −30 dB

• Number of Interferen
es: NI = 4

• Interferen
e Dire
tion Of Arrival: θi
1
= 89◦, φi

1
= 73◦

• Interferen
e Dire
tion Of Arrival: θi
2
= 70◦, φi

2
= 15◦

• Interferen
e Dire
tion Of Arrival: θi
3
= 69◦, φi

3
= 131◦

• Interferen
e Dire
tion Of Arrival: θi
4
= 28◦, φi

4
= 135◦

Optimization Approa
h: GA

• Number of Variables: X = 91 (αn, n = 1, ..., N)

• Population: 46

• Crossover Probability: 0.9

• Mutation Probability: 0.01

• Number of Generations: 200

• Minimum Thinning Coe�
ient: 0.0

• Maximum Thinning Coe�
ient: 1.0
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GA - Multiple Interferen
es: θi
1
= 89◦, φi

1
= 73◦; θi

2
= 70◦, φi

2
= 15◦; θi

3
= 69◦, φi

3
= 131◦; θi

4
= 28◦, φi

4
=

135◦
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SINR[dB℄: 9.10

Null Depths[dB℄: [−42.41,−42.44,−51.16,−59.29]

Number of A
tive Elements: 67
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TEST CASE - N = 91 -Configuration = 5rings -η ∈ [0.0, 1.0] - NI = 5

Goal

Maximization of the SINR using geneti
 algorithms (GA) to determine the optimal thinned ring array 
on�gu-

ration, 
onsidering a time-varying s
enario with 5 interferen
es.

Test Case Des
ription

• Number of Elements N = 91

• Elements Spa
ing: d = 0.5λ

• Max Gain Pattern Dire
tion : θd = 90◦, φd = 90◦

• Desired Signal Power: 0 dB

• Interferen
e Power: 30 dB

• Noise Power: −30 dB

• Number of Interferen
es: NI = 5

• Interferen
e Dire
tion Of Arrival: θi
1
= 79◦, φi

1
= 98◦

• Interferen
e Dire
tion Of Arrival: θi
2
= 136◦, φi

2
= 80◦

• Interferen
e Dire
tion Of Arrival: θi
3
= 55◦, φi

3
= 58◦

• Interferen
e Dire
tion Of Arrival: θi
4
= 90◦, φi

4
= 2◦

• Interferen
e Dire
tion Of Arrival: θi
5
= 9◦, φi

5
= 48◦

Optimization Approa
h: GA

• Number of Variables: X = 91 (αn, n = 1, ..., N)

• Population: 46

• Crossover Probability: 0.9

• Mutation Probability: 0.01

• Number of Generations: 200

• Minimum Thinning Coe�
ient: 0.0

• Maximum Thinning Coe�
ient: 1.0
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GA - Multiple Interferen
es: θi
1
= 79◦, φi

1
= 98◦; θi

2
= 136◦, φi

2
= 80◦; θi

3
= 55◦, φi

3
= 58◦; θi

4
= 90◦, φi

4
=

2◦; θi
5
= 9◦, φi

5
= 48◦
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Fig.4 - Nulls Depth 1 Fig.5 - Fitness SINR

SINR[dB℄: 3.3

Null Depths[dB℄: [−41.13,−40.73,−41.29,−39.46,−39.24]

Number of A
tive Elements:43
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TEST CASE - N = 172 -Configuration = 7rings -η ∈ [0.0, 1.0] - NI = 2

Goal

Maximization of the SINR using geneti
 algorithms (GA) to determine the optimal thinned ring array 
on�gu-

ration, 
onsidering a time-varying s
enario with 2 interferen
es.

Test Case Des
ription

• Number of Elements N = 172

• Elements Spa
ing: d = 0.5λ

• Max Gain Pattern Dire
tion : θd = 90◦, φd = 90◦

• Desired Signal Power: 0 dB

• Interferen
e Power: 30 dB

• Noise Power: −30 dB

• Number of Interferen
es: NI = 2

• Interferen
e Dire
tion Of Arrival: θi
1
= 144◦, φi

1
= 165◦

• Interferen
e Dire
tion Of Arrival: θi
2
= 35◦, φi

2
= 166◦

Optimization Approa
h: GA

• Number of Variables: X = 172 (αn, n = 1, ..., N)

• Population: 86

• Crossover Probability: 0.9

• Mutation Probability: 0.01

• Number of Generations: 200

• Minimum Thinning Coe�
ient: 0.0

• Maximum Thinning Coe�
ient: 1.0
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GA - Multiple Interferen
es: θi
1
= 144◦, φi

1
= 165◦; θi

2
= 35◦, φi

2
= 166◦
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tion
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SINR[dB℄: 31.77

Null Depths[dB℄: [−63.29,−67.30]

Number of A
tive Elements: 101
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TEST CASE - N = 172 -Configuration = 7rings -η ∈ [0.0, 1.0] - NI = 3

Goal

Maximization of the SINR using geneti
 algorithms (GA) to determine the optimal thinned ring array 
on�gu-

ration, 
onsidering a time-varying s
enario with 3 interferen
es.

Test Case Des
ription

• Number of Elements N = 172

• Elements Spa
ing: d = 0.5λ

• Max Gain Pattern Dire
tion : θd = 90◦, φd = 90◦

• Desired Signal Power: 0 dB

• Interferen
e Power: 30 dB

• Noise Power: −30 dB

• Number of Interferen
es: NI = 3

• Interferen
e Dire
tion Of Arrival: θi
1
= 51◦, φi

1
= 96◦

• Interferen
e Dire
tion Of Arrival: θi
2
= 19◦, φi

2
= 63◦

• Interferen
e Dire
tion Of Arrival: θi
3
= 32◦, φi

3
= 91◦

Optimization Approa
h: GA

• Number of Variables: X = 172 (αn, n = 1, ..., N)

• Population: 86

• Crossover Probability: 0.9

• Mutation Probability: 0.01

• Number of Generations: 200

• Minimum Thinning Coe�
ient: 0.0

• Maximum Thinning Coe�
ient: 1.0
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GA - Multiple Interferen
es: θi
1
= 51◦, φi

1
= 96◦; θi

2
= 19◦, φi

2
= 63◦; θi

3
= 32◦, φi

3
= 91◦
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Fig.1 - Thinning Con�guration

Fig.2 - Pattern Fig.3 - Pattern proje
tion
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SINR[dB℄: 17.71

Null Depths[dB℄: [−56.82,−50.22,−52.72]

Number of A
tive Elements: 105
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TEST CASE - N = 172 -Configuration = 7rings -η ∈ [0.0, 1.0] - NI = 4

Goal

Maximization of the SINR using geneti
 algorithms (GA) to determine the optimal thinned ring array 
on�gu-

ration, 
onsidering a time-varying s
enario with 4 interferen
es.

Test Case Des
ription

• Number of Elements N = 172

• Elements Spa
ing: d = 0.5λ

• Max Gain Pattern Dire
tion : θd = 90◦, φd = 90◦

• Desired Signal Power: 0 dB

• Interferen
e Power: 30 dB

• Noise Power: −30 dB

• Number of Interferen
es: NI = 4

• Interferen
e Dire
tion Of Arrival: θi
1
= 16◦, φi

1
= 160◦

• Interferen
e Dire
tion Of Arrival: θi
2
= 103◦, φi

2
= 132◦

• Interferen
e Dire
tion Of Arrival: θi
3
= 165◦, φi

3
= 34◦

• Interferen
e Dire
tion Of Arrival: θi
4
= 107◦, φi

4
= 133◦

Optimization Approa
h: GA

• Number of Variables: X = 172 (αn, n = 1, ..., N)

• Population: 86

• Crossover Probability: 0.9

• Mutation Probability: 0.01

• Number of Generations: 200

• Minimum Thinning Coe�
ient: 0.0

• Maximum Thinning Coe�
ient: 1.0
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GA - Multiple Interferen
es: θi
1
= 16◦, φi

1
= 160◦; θi

2
= 103◦, φi

2
= 132◦; θi

3
= 165◦, φi

3
= 34◦; θi

4
=

107◦, φi
4
= 133◦
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Fig.1 - Thinning Con�guration

Fig.2 - Pattern Fig.3 - Pattern proje
tion
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Fig.4 - Nulls Depth 1 Fig.5 - Fitness SINR

SINR[dB℄: 10.2

Null Depths[dB℄: [−49.79,−45.8,−68.56,−68.56]

Number of A
tive Elements: 110
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TEST CASE - N = 172 -Configuration = 7rings -η ∈ [0.0, 1.0] - NI = 5

Goal

Maximization of the SINR using geneti
 algorithms (GA) to determine the optimal thinned ring array 
on�gu-

ration, 
onsidering a time-varying s
enario with 5 interferen
es.

Test Case Des
ription

• Number of Elements N = 172

• Elements Spa
ing: d = 0.5λ

• Max Gain Pattern Dire
tion : θd = 90◦, φd = 90◦

• Desired Signal Power: 0 dB

• Interferen
e Power: 30 dB

• Noise Power: −30 dB

• Number of Interferen
es: NI = 5

• Interferen
e Dire
tion Of Arrival: θi
1
= 164◦, φi

1
= 116◦

• Interferen
e Dire
tion Of Arrival: θi
2
= 117◦, φi

2
= 63◦

• Interferen
e Dire
tion Of Arrival: θi
3
= 90◦, φi

3
= 40◦

• Interferen
e Dire
tion Of Arrival: θi
4
= 43◦, φi

4
= 33◦

• Interferen
e Dire
tion Of Arrival: θi
5
= 107◦, φi

5
= 77◦

Optimization Approa
h: GA

• Number of Variables: X = 172 (αn, n = 1, ..., N)

• Population: 86

• Crossover Probability: 0.9

• Mutation Probability: 0.01

• Number of Generations: 200

• Minimum Thinning Coe�
ient: 0.0

• Maximum Thinning Coe�
ient: 1.0

35



GA - Multiple Interferen
es: θi
1
= 164◦, φi

1
= 116◦; θi

2
= 117◦, φi

2
= 63◦; θi

3
= 90◦, φi

3
= 40◦; θi

4
=

43◦, φi
4
= 33◦; θi

5
= 107◦, φi

5
= 77◦
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Fig.1 - Thinning Con�guration

Fig.2 - Pattern Fig.3 - Pattern proje
tion

36



-55

-50

-45

-40

-35

-30

-25

-20

 0  50  100  150  200

N
u
ll

 D
ep

th
  
[d

B
]

Generation Index, k

θ=164
o
, φ=116

o

θ=117
o
, φ=63

o

θ=90
o
, φ=40

o

θ=43
o
, φ=33

o

θ=107
o
, φ=77

o

 0

 0.1

 0.2

 0.3

 0.4

 0.5

 0.6

 0.7

 0  50  100  150  200
-10

-8

-6

-4

-2

 0

 2

 4

F
it

en
ss

, 
f(k

)

S
IN

R
, 
ψ

(k
)  [

d
B

]

Generation Index, k

Fitness
SINR

Fig.4 - Nulls Depth 1 Fig.5 - Fitness SINR

SINR[dB℄: 3.23

Null Depths[dB℄: [−40,−37.82,−37.68,−37.68,−50.26]

Number of A
tive Elements:114
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References

[1] P. Rocca, M. Benedetti, M. Donelli, D. Franceschini, and A. Massa, “Evolutionary optimization as applied to inverse

problems,” Inverse Probl., vol. 25, pp. 1-41, Dec. 2009.

[2] P. Rocca, G. Oliveri, and A. Massa, “Differential Evolution as applied to electromagnetics,” IEEE Antennas Propag.

Mag., vol. 53, no. 1, pp. 38-49, Feb. 2011.

[3] P. Rocca, L. Poli, G. Oliveri, and A. Massa, “Adaptive nulling in time-varying scenarios through time-modulated

linear arrays,” IEEE Antennas Wireless Propag. Lett., vol. 11, pp. 101-104, 2012.

[4] M. Benedetti, G. Oliveri, P. Rocca, and A. Massa, “A fully-adaptive smart antenna prototype: ideal model and

experimental validation in complex interference scenarios,” Prog. Electromagn. Res., pp. 173-191, 2009.

[5] M. Benedetti, R. Azaro, and A. Massa, “Memory enhanced PSO-based optimization approach for smart antennas

control in complex interference scenarios,” IEEE Trans. Antennas Propag., vol. 56, no. 7, pp. 1939-1947, Jul. 2008.

[6] M. Benedetti, R. Azaro, and A. Massa, “Experimental validation of a fully-adaptive smart antenna prototype,”

Electronics Letters, vol. 44, no. 11, pp. 661-662, May 2008.

[7] R. Azaro, L. Ioriatti, M. Martinelli, M. Benedetti, and A. Massa, “An experimental realization of a fully-adaptive

smart antenna,” Microwave Opt. Technol. Lett., vol. 50, no. 6, pp. 1715-1716, Jun. 2008.

[8] M. Benedetti, R. Azaro, D. Franceschini, and A. Massa, “PSO-based real-time control of planar uniform circular

arrays,” IEEE Antennas Wireless Propag. Lett., vol. 5, pp. 545-548, 2006.

[9] L. Lizzi, M. Donelli, D. Pregnolato, G. Oliveri, and A. Massa, “Exploitation of smart antennas in wireless sensor

networks,” J. Electromagn. Waves Appl., vol. 24, no. 5/6, pp. 993-1003, 2010.

[10] L. Poli, P. Rocca, M. Salucci, and “A. Massa, Reconfigurable thinning for the adaptive control of linear arrays,”

IEEE Trans. Antennas Propag., vol. 61, no. 10, pp. 5068-5077, Oct. 2013.

[11] G. Oliveri, L. Manica, and A. Massa, “ADS-Based guidelines for thinned planar arrays,” IEEE Trans. Antennas

Propag., vol. 58, no. 6, pp. 1935-1948, Jun. 2010.

[12] G. Oliveri and A. Massa, “ADS-based array design for 2D and 3D ultrasound imaging,” IEEE Trans. Ultrasonics,

Ferroelectrics, and Frequency Control, vol. 57, no. 7, pp. 1568-1582, Jul. 2010.

[13] G. Oliveri and A. Massa, “GA-Enhanced ADS-based approach for array thinning,” IET Microwaves, Antennas &

Propagation, vol. 5, no. 3, pp. 305-315, 2011.

[14] G. Oliveri, F. Caramanica, and A. Massa, “Hybrid ADS-based techniques for radio astronomy array design,” IEEE

Trans. Antennas Propag., vol. 59, no. 6, pp. 1817-1827, Jun. 2011.



[15] M. Carlin, G. Oliveri, and A. Massa, “On the robustness to element failures of linear ADS-thinned arrays,” IEEE

Trans. Antennas Propag., vol. 59, no. 12, pp. 4849-4853, Dec. 2011.

[16] P. Rocca, “Large array thinning by means of deterministic binary sequences,” IEEE Antennas Wireless Propag. Lett.,

vol. 10, pp. 334-337, 2011.

[17] G. Oliveri and A. Massa, “Fully-interleaved linear arrays with predictable sidelobes based on almost difference sets,”

IET Radar, Sonar & Navigation, vol. 4, no. 5, pp. 649-661, 2010.

[18] G. Oliveri, P. Rocca, and A. Massa, “Interleaved linear arrays with difference sets,” Electronics Letters, vol. 46, no.

5, pp. 323-324, Mar. 2010.

[19] G. Oliveri, L. Manica, and A. Massa, “On the impact of mutual coupling effects on the PSL performances of ADS

thinned arrays,” Prog. Electromag. Res., vol. 17, pp. 293-308, 2009.

[20] G. Oliveri, M. Donelli, and A. Massa, “Linear array thinning exploiting almost difference sets,” IEEE Trans. Anten-

nas Propag., vol. 57, no. 12, pp. 3800-3812, Dec. 2009.

[21] G. Oliveri, L. Lizzi, F. Robol, and A. Massa, “Polarization-agile ADS-interleaved planar arrays,” Prog. Electromagn.

Res., vol. 142, pp. 771-798, 2013.

[22] G. Oliveri and A. Massa, “Bayesian compressive sampling for pattern synthesis with maximally sparse non-uniform

linear arrays,” IEEE Trans. Antennas Propag., vol. 59, no. 2, pp. 467-481, Feb. 2011.

[23] G. Oliveri, M. Carlin, and A. Massa, “Complex-weight sparse linear array synthesis by Bayesian Compressive

Sampling,” IEEE Trans. Antennas Propag., vol. 60, no. 5, pp. 2309-2326, May 2012.

[24] G. Oliveri, P. Rocca, and A. Massa, “Reliable diagnosis of large linear arrays - A Bayesian Compressive Sensing

approach,” IEEE Trans. Antennas Propag., vol. 60, no. 10, pp. 4627-4636, Oct. 2012.

[25] F. Viani, G. Oliveri, and A. Massa, “Compressive sensing pattern matching techniques for synthesizing planar sparse

arrays,” IEEE Trans. Antennas Propag., vol. 61, no. 9, pp. 4577-4587, Sept. 2013.

[26] G. Oliveri, E. T. Bekele, F. Robol, and A. Massa, “Sparsening conformal arrays through a versatile BCS-based

method,” IEEE Trans. Antennas Propag., vol. 62, no. 4, pp. 1681-1689, Apr. 2014.


