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Four-Beam Direction Finding Using Two-Element
Monopulse Antenna and I/Q Demodulator
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Abstract

In general, a direction finding system based on array antennas is implemented using a digital beamforming method with the same
number of receivers as antennas, or using an RF beamforming method where a single receiver has a plurality of phase shifters. However,
both approaches require complicated hardware configurations, which is a major disadvantage. In this paper, we propose a new method
to generate 4-beam patterns using only two antennas and a single receiver with a sum and difference pattern of 180° hybrid, and the
orthogonality of an I/Q demodulator. To verify the proposed method, we applied it to a Bluetooth direction finding system. The simulation
results demonstrated that it is possible to implement an effective direction finding system using the proposed method.
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Table 1. Magnitude of beam as a function of incidence angles.
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