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TEST CASE DESCRIPTION

GOAL: THE TARGET I HAVE TO FOCUS ON IN THIS PROJECT IS THE CREATION OF A NEW SOFTWARE TOOL
FOR FAILURE DETECTION. I HAVE TO MERGE TOGETHER DIFFERENT CODES TO REACH MY AIM. FROM
THE LINEAR ARRAY EXPECTED FIELD RADIATION AND THE LINEAR ARRAY MEASURED FIELD RADIATION
(BOTH COMPUTED BY MEANS OF THE ALREADY EXISTING CODE “GENERATION.BEAM.PATTERN”) I SHOULD
BE ABLE, THANKS TO MY TOOL, TO ELABORATE THE SPARSE VECTOR AS THE ALREADY EXISTING CODE
BAYESIAN COMPRESSIVE SAMPLING OUTPUT.

1 Test Case Description

e Linear Array of point sources

e Number of elements: N

e Observation angle number: U

e Observation angle: u

e Reference pattern: Dolph or Taylor

e Element Spacing: z

e Percentage of failures: F'

e Actual error (complex):e,, it is the actual complex sparse error vector
e Detected error (complex): ¢, it is the complex sparse error vector detected by the BCS algortihm
e Actual error magnitude and phase:| e, |, arg(e,)

e Detected error magnitude and phase:| é, |, arg(é,)

e Expected Pattern (complex): Fyezpy(u)

e Measured Pattern (complex): Fyeq)(u)

N mea _ exp|2
En:l len en”| < 10—47

N
2 lonl?

e The reliability is computed thanks to the following formula: n =

where w,is the expected pattern weight.



1.1 FIRST SIMULATION RESULTS

1.1.1 First Case
Test Case:

e Linear Array of point sources

Reference pattern: Dolph

Number of elements: 40

Observation angle number: from 1 to 2 x N

Element Spacing: /2

e dB =-20

e Percentage of failures: 5%

Reliability about all simulations:
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Results with U = 41:
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1.1.2 Second Case
Test Case:

e Linear Array of point sources

e Reference pattern: Dolph

e Number of elements: 40

e dB =-30

Reliability about all simulations:

Results with U = 41:

Element Spacing: A/2

Number of failures: 5%
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1.1.3 Third Case
Test Case:

e Linear Array of point sources

e Reference pattern: Dolph

e Number of elements: 40

e Observation angle number: from 1 to 2% N + 1
e Element Spacing: /2

e dB = —-40

e Number of failures: 5%

Reliability about all simulations:
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Results with U = 41:
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1.1.4 Fourth Case

Test Case:
e Linear Array of point sources
e Reference pattern: Taylor
e Number of elements: 40

Observation angle number: from 1 to 2+ N 4 1

Element Spacing: A/2

e dB =-20

Number of failures: 5%

Reliability about all simulations:
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Results with U = 41:
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1.1.5 Fifth Case

Test

Case:

e Linear Array of point sources

Reference pattern: Taylor

Number of elements: 40

Observation angle number: from 1 to 2+ N 4 1

Element Spacing: A/2
dB =-30

Number of failures: 5%

Reliability about all simulations:
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1.1.6 Sixth Case
Test Case:

e Linear Array of point sources
e Reference pattern: Taylor
e Number of elements: 40

Observation angle number: from 1 to 2+ N 4 1

Element Spacing: A/2

e dB = —40

Number of failures: 5%

Reliability about all simulations:
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Results with U = 41:
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As we expected the failure detection works perfectly from a threshold up to infinite. In the case I have
studied the threshold is always equal to N 4+ 1, where N is the number of array element. These results are
valid for both Dolph and Taylor reference pattern. This threshold, if we think that the formula to it should
be: Uy = 2 * K + 1, is not satisfying in our test case.
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1.2 SECOND SIMULATION RESULTS

1.2.1 First Case
Test Case:

e Linear Array of point sources

e dB =-30

e Percentage of failures: F € [5,10, 15, 20][%]

Reliability about all simulations:

Results with F = 5:
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Results with F' = 10:
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Results with F' = 20:
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1.2.2 Second Case
Test Case:

e Linear Array of point sources
e Reference pattern: Dolph

e Number of elements: 30

Observation angle number: 31

Element Spacing: A/2

e dB =-30

Percentage of failures: F € [4,7,10, 14,17, 20][%]

Reliability about all simulations:
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Results with ' = 4:
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Results with F' = 14:
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1.2.3 Third Case
Test Case:

e Linear Array of point sources

e Reference pattern: Dolph

e Number of elements: 40

Element Spacing: A/2
e dB =-30

Reliability about all simulations:

Results with ' = 3:
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Results with F' = 10:
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Results with F' = 20:
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1.2.4 Fourth Case
Test Case:

e Linear Array of point sources

e Reference pattern: Taylor

e Number of elements: 20

Element Spacing: A/2

e dB =-30

Observation angle number: 21

Percentage of failures: F' € [5,10, 15, 20][%]

Reliability about all simulations:

Results with ' = 5:

VI - (reliability)
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Fig.1 - Reliability
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Results with F' = 20:
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1.2.5 Fifth Case
Test Case:

e Linear Array of point sources

e Reference pattern: Taylor

e Number of elements: 30

Element Spacing: A/2

e dB =-30

Observation angle number: 31

Percentage of failures: F € [4,7,10, 14,17, 20][%]

Reliability about all simulations:

Results with ' = 4:
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Results with F' = 14:

Results with F' = 17:
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Fig.2 - Actual and measured patterns
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1.2.6 Sixth Case
Test Case:

e Linear Array of point sources

e Reference pattern: Taylor

e Number of elements: 40

Element Spacing: A/2

e dB =-30

Reliability about all simulations:

Results with ' = 3:
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Fig.1 - Reliability
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Results with F' = 10:
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Fig.2 - Actual and measured patterns
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Results with F' = 20:
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Observations

As we expected, the reliability trend shows that the more you add errors in the array antenna and the less
reliable will be the failure detection.
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1.3 THIRD SIMULATION RESULTS

1.3.1 First Case
Test Case:

e Linear Array of point sources

Element Spacing: /2

e dB =-20

Reliability about all simulations:

Results with N = 20:

Reference pattern: Dolph

VI - (reliability)

Percentage of failures: 5%

107
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10-7 L

Observation angle number: N + 1

Number of elements: N € [20, 40, 100, 200)

| N | " |
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Fig.1 - Reliability
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Results with N = 200:
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1.3.2 Second Case
Test Case:

e Linear Array of point sources

e Reference pattern: Dolph

e Number of elements: N € [20, 40, 100, 200]

e Observation angle number: N + 1
e Element Spacing: /2
e dB =-25

e Percentage of failures: 5%

Reliability about all simulations:
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Results with N = 20:
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Fig.1 - Reliability
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Results with N = 200:
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1.3.3 Third Case
Test Case:

e Linear Array of point sources

e Reference pattern: Dolph

e Number of elements: N € [20, 40, 100, 200]
e Observation angle number: N + 1

e Element Spacing: /2

e dB=-30

e Percentage of failures: 5%

Reliability about all simulations:
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Fig.1 - Reliability

Results with N = 20:
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Results with N = 200:
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1.3.4 Fourth Case
Test Case:

e Linear Array of point sources

e Reference pattern: Dolph

e Number of elements: N € [20, 40, 100, 200]
e Observation angle number: N + 1

e Element Spacing: /2

e dB=-35

e Percentage of failures: 5%

Reliability about all simulations:
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Fig.1 - Reliability

Results with N = 20:

61



30

20

-30

Fo (W) - a.p. U=600 ——
Fonu) - m.p. U=600 -
Fexp(u) - actual pattern x
Fpea(0) - measured pattern o ,

u

Fig.2 - Actual and measured patterns

0.5

‘ ‘ ‘ —
I\hate | - measured magnitude
le,| - actual magnitude

IAw! [arbitrary unit]
(=}

w2 |

arg(\haten) _ measured ph‘ase
arg(e,) - actual phase

IAw! [arbitrary unit]
[=}

Fig.3 - Actual and measured magnitude

Results with N = 40:

30

1Y! [db]

10 0 1 2

Fig.4 - Actual and measured phase

Fo (W) - a.p. U=600 ——

Fonu) - m.p. U=600 -
Fexp(u) - actual pattern x

Fpea(0) - measured pattern o ,

-1 -0.5

u

Fig.2 - Actual and measured patterns

62



IAw! [arbitrary unit]

IAw! [arbitrary unit]

T T T T T i T T T T
I\hate | - measured magnitude arg(\hate) - measured phase
1r le,! - actual magnitude R arg(e,) - actual phase -
w2 R
0.5 E _
=1
0 1 2 0 1
g
E
=
.05 F |
-T2 R
a1 F |
. . . . . . . . . o . . . . . . . . .
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
z[A] z[A]
Fig.3 - Actual and measured magnitude Fig.4 - Actual and measured phase
Results with N = 100:
30
exp (W - 2.p. U=600 ——
A e
Feyp(u) - actual pattern x
20 Fmea(u)-measured pattern
10
0
z Il
E il | |
o
20
-30
-40
-1 0.5 0 05 1
u
Fig.2 - Actual and measured patterns
T T T T m T T T T
I\hate | - measured magnitude arg(\hate ) - measured phase
1r le,! - actual magnitude --------- arg(e,) - actual phase -
w2
0.5 5 _
=1
0 2 0 1
g
E
=
.05 F |
2 b |
a1 F |
. . . . . . . . . T . . . . . . . . .
0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50

Fig.3 - Actual and measured magnitude Fig.4 - Actual and measured phase

63



Results with N = 200:
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1.3.5 Fifth Case
Test Case:

e Linear Array of point sources

e Reference pattern: Dolph

e Number of elements: N € [20, 40, 100, 200]
e Observation angle number: N + 1

e Element Spacing: /2

e dB = —40

e Percentage of failures: 5%

Reliability about all simulations:
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Results with N = 20:
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Results with N = 200:
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1.3.6 Sixth Case
Test Case:

e Linear Array of point sources

e Reference pattern: Taylor

e Number of elements: N € [20, 40, 100, 200]

e Observation angle number: N + 1

e Element Spacing: /2

e dB =-20

e Percentage of failures: 5%

Reliability about all simulations:
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Results with N = 200:
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1.3.7 Seventh Case
Test Case:

e Linear Array of point sources

e Reference pattern: Taylor

e Number of elements: N € [20, 40, 100, 200]
e Observation angle number: N + 1

e Element Spacing: /2

e dB =-25

e Percentage of failures: 5%

Reliability about all simulations:
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Results with N = 20:
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Results with N = 200:
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1.3.8 Eighth Case
Test Case:

e Linear Array of point sources

e Reference pattern: Taylor

e Number of elements: N € [20, 40, 100, 200]
e Observation angle number: N + 1

e Element Spacing: /2

e dB =-30

e Percentage of failures: 5%

Reliability about all simulations:
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Results with N = 20:
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Results with N = 200:
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1.3.9 Ninth Case
Test Case:

e Linear Array of point sources

e Reference pattern: Taylor

e Number of elements: N € [20, 40, 100, 200]
e Observation angle number: N + 1

e Element Spacing: /2

e dB=-35

e Percentage of failures: 5%

Reliability about all simulations:
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Results with N = 20:
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Results with N = 200:
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1.3.10 Tenth Case
Test Case:

e Linear Array of point sources

e Reference pattern: Taylor

e Number of elements: N € [20, 40, 100, 200]
e Observation angle number: N + 1

e Element Spacing: /2

e dB = —40

e Percentage of failures: 5%

Reliability about all simulations:
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Results with N = 20:
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Results with N = 100:
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Results with N = 200:
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As we could imagine before simulating, the results we obtain show that the more you add elements in the
array antenna and the less you will be able to find all the array failures (keeping constant the proportion of

number of elements with respect to number of failures).

Final observations

In cases in which I had one failure and that failure was in the immaginary part of the complex weight error
I have noticed that I have, in the beam pattern plot, a big difference in the shape of the measured pattern
with respect to the actual one.
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