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Performance Analysis of Beam Steering Algorithm
According to the Signal Separation
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ABSTRACT

Beam steering algorithms using array antenna are mainly used in such a manner as anti-jamming method.
However, the performance is changed according to the position of signals despite the same number of signals
and the same received power. In this paper, we analyzed the effect of the position relationship of the signals on
the performance of the beam steering algorithms. Therefore, we defined ‘signal separation’ as the minimum angle
of the interference signals and the desired signal, and analysed the relationship between the C/NO performance of
beam steering algorithms as LCMV/PM and the signal separation. For simulation, we set many GPS signals and
jamming signals compared to the degrees of freedom. And changed the position and the height of the receiver in
order to obtain various signal separation angles. In addition, we examined the effects of signal separation and
JSR on the anti-jamming performance by applying the loss factors of the received power. Through the research,
there is a tendency that the performance of beam steering algorithms is increased with the increase of the signal
separation, and signal separation is more severely affecting on the anti-jamming performance compared to the

number of signals and JSR.
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of 10
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. 6 1162 | 473 | 16.8 | 21.1 | 65.2
Incidence ¢ 1294.0] 9.8 | 50.0 | 47.1 [170.5
angle 6 1132 323 255|592 | 16.1
¢ | 154.61142.81265.9| 60.1 [210.3
Bandwidth 2.046MHz
Noise (AWGN)
Power | -110.87dBm
Jaming signals
Total JSR 60/100dB
Bandwidth 2.046MHz
#
of 8
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Arraneement Circular, diameter 2km
8 Linear, total length 2km
Receiver
Antenna Array antenna with 7(1+6) elements
Antici . Beam PM
I;llgjo i ﬂmling steering LCMV
STAP, 5 Tap
Position Horizontal, Vertical
Height 100m, 1km, 4km
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Aver. C/Ny(dB) Horizontal Vertical
Distance(km) | Separation(deg) | JSR(dB) LCMV PM Separation(deg) | JSR(dB) LCMV PM
0.1 53.94 82.68 39.87 39.85 65.10 111.22 43.94 38.49
23.68 62.68 31.63 31.33 104.07 91.22 48.99 43.59
4 18.55 50.64 34.36 29.85 134.75 79.18 50.58 44.27
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