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Angle Ambiguity Analysis of Antenna Baseline for Interferometric Radar Altimeter
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Abstract

In this study, the angle ambiguity of a single baseline is analyzed to design an antenna baseline for an interferometric radar altimeter
(IRA). To overcome the shortcoming of a single baseline in which angle ambiguity occurs during every phase period, the IRA adopts
multiple baselines for its antenna and estimates the target angle by employing the phase comparison monopulse algorithm. However,
the problem with multiple baselines is that an angle ambiguity that is difficult to solve by signal processing occurs when the phase
error is large. To minimize this problem at the antenna design stage, the angle ambiguity is analyzed according to the phase error and
the baseline spacing. The analysis is performed by conducting a parameter study based on the Monte Carlo simulation, and the validity
of the analysis is verified from the test data.
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Fig. 1. The concept of single baseline interferometry.
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2

=7 A | 2198 | 1486 | 12.88 | 22.59 | 47.61 | 79.51
—6.5 A| 1994 | 12.18 | 1925 | 4451 | 7794 | 4753
—6 A | 727 | 1604 | 4098 | 76.10 | 44.47 | 22.54
—55 4| 12.80 | 37.12 | 73.92 | 41.00 | 19.33 | 12.80
=5 A | 3282 | 7129 | 37.03 | 16.01 | 12.18 | 14.90
—45 4| 68.10 | 32.73 | 12.86 | 726 | 19.83 | 22.05
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Table 2. The result of angle ambiguity analysis
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