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ABSTRACT

Recently, the dual-polarized antenna array has drawn attention due to the dependency of its signal processing gain on the

signal polarization. Even though this polarization dependency makes it possible to mitigate a non-right-hand circularly

polarized (non-RHCP) jamming signal from the same direction as a GPS signal, the dual-polarized antennas are not yet

widely used for various applications. This study suggests a method that can acquire the polarization dependency of the signal-

processing gain by intentionally misaligning antenna elements in a single-polarized antenna array. The simulation results

show that the proposed method can successfully mitigate a non-RHCP jammer from the same direction as a GPS signal as if

a dual-polarized antenna array does and provide comparable signal-to-jammer-plus-noise ratio (SJNR) performance with a

completely aligned single-polarized antenna array and a dual-polarized antenna array.
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Fig. 1. Coordinate systems for the N-element misaligned antenna array.
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Fig. 2. Geometry of antenna elements in the three kinds of antenna arrays. (a) Misaligned antenna array; (b) Conventional aligned antenna array; (c) Dual-

polarized antenna array.

Table 1. Locations and orientations of antennas in the misaligned antenna
array in Fig. 2a.

Antenna Location onxy-plane Orientation (deg)

1 (0.1243,0) (90,0)
2 (0.089,0.089) (90, 45)
3 (0,0.1243) (90, 90)
4 (-0.089,0.089) (90, 135)
5 (-0.1243,0) (90, 180)
6 (-0.089,-0.089) (90, 225)
7 (0,-0.1243) (90, 270)
8 (0.089,-0.089) (90, 315)
Table 2. Parameters of injected signals.
Antenna Direction (deg) Polarization (deg) ﬁ:;:i?c;?h;:z) Signal power
GPS (50, 85) (45,-90) 02 SNR=-14dB
Jammer 1 (50, 85) (23,70) 1.75 JSR=40dB
Jammer2  (-105,35) (45,-90) 1.02 JSR =40 dB
Jammer3  (-15,65) (6,52) -0.45 JSR=40dB

t}a 7151} §e Heko 2 A= Hertzian dipole QFE]|LES]
complex radiation field function& Eq. (6)2} Z2t} (Cox 1983).
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Fig. 3. Gain patterns of the misaligned antenna array in the jamming scenario in Table 2. Each subfigure was obtained by fixing y, n as the values
corresponding to the four incoming signals in Table 2. (a) Jammer 1; (b) Jammer 2; (c) Jammer 3; (d) GPS signal.
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Fig. 4. Comparison of the SINR performance of three antenna arrays, i.e,, Fig. 5. Comparison of null depths generated in the direction of Jammer
misaligned, aligned, and dual-polarized antenna arrays when the GPS 1, when the GPS signal and Jammer 1 are incident from (a) the same
signal and Jammer 1 are incident from (a) the same direction; (b) different direction; (b) different directions.
directions.
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