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Cramér-Rao Lower Bound of Multipath Angle Estimation for Low-Flying
Target of Dual-Frequency Airborne Radar
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Abstract

If two signals with the same single-tone frequency and differing phases impinge simultaneously on an antenna at slightly differing
angles, then a large error in the angle estimation might occur if the phase difference is either 0° or 180°. This phenomenon might
arise with an airborne fire-control radar, which has a relatively small bandwidth, for a low-flying target over the sea or terrain surface.
In this paper, we show that the Cramér-Rao lower bound for such a target can be significantly lowered with the use of two frequencies.
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Fig. 1. Geometry of a vehicle flying towards a target.
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T T T T T T

20

path length difference in m

8 L L L L L L L L L
0 100 200 300 400 500 600 700 800 900 1000
ground target distance in m

J8 2. AHstst WAkl 42 3
Fig. 2. Path length difference between the direct and re-
flected waves.
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CRLB of the direct-path angle estimation
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