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A novel miniaturized circularly polarized antenna for
anti-jamming GNSS applications
WANG Mengshuang, ZHU Xiaoqi, DING Kegian, SHI Yongkang
( Beijing Research Ingtitute of Telemetry, Beijing 100094, China)

Abstract: In globa navigation satellite systems (GNSS), the receivers are vulnerable to the inevitable interferences,
which may even result in acquisition failure. This paper mainly focuses on the study of miniaturized circularly polarized (CP)
antenna for anti-jamming navigation systems. Firstly, a new method for size reduction and axia ratio (AR) beamwidth
enhancement is proposed. It is revealed that by etching slots on the patch and loading capacitive patches, the footprint of the
patch is significantly reduced to 0.1819% 0.184,. In addition, the simulated 3-dB axial ratios beamwidth is wider than 120°.
Then, an array consisting of thirteen elements is designed, and the anti-jamming algorithm based on the linearly constrained
minimum variance (LCMV) criterion is applied. It is shown that the proposed antenna array can effectively suppress the
interferences from different directions simultaneously, which validates the proposed design a good candidate for anti-jamming
navigation systems.
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Fig. 1 Configuration of the proposed miniaturized CP antenna
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Tablel Geometrical parameters of the proposed antenna (Unit: mm)
Ll L2 Sl S2 S3 Wl W2 LD Lq
16.75 6.55 0.35 0.25 2 11 8.67 29.75 57
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Fig. 4 Simulated axis ratios and radiation pattern of the proposed antenna at 1.575GHz
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Fig. 5 Configuration of the proposed antenna array consisting of 13 elements
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Table2 Comparison of the simulated nulls observed in the radiation patterns
obtained using Matlab and HFSS (Unit: dB)

T I (dB)
0 P Matlab HFSS
50° 0° 62 —69
35° 60° -1 64
45° 90° —43 58
60° 230° 53 57
60° 270° 45 54
45° 150° 44 56
60° 320° a7 65
45° 180° 44 55
30° 240° —49 62
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