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Altitude Error Analysis of Helicopter-Borne FMCW Radar Altimeter
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Helicopter-borne FMCW radar altimeter obtains the altitude information using the beat frequency between the
transmitted and reflected signal from the nadir direction. However, the altitude error may exist when the strong echoes
are received from the large RCS at the off-nadir direction because of the wide beamwidth of the altimeter antenna.
In this paper, in order to investigate the effect of the altitude error due to the large RCS around the off-nadir direction,
the reflected signals were measured by using the corner reflectors displaced on the several reference ground positions,
and the acquired signals were analyzed and compared in the spectral domain. The analysis results can be used for the
improvement of the altitude accuracy in the radar altimeter.
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Fig. 1. Transmitted and received FMCW signal
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Fig. 3. Radar altimeter field test and environment.
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Fig. 4. Acquired signal in reference environment.
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Table 2. Result of experiment using corner reflector
(Unit: dB).

ZFul(kHz) | 252 | 266 | 279 | 299 | 319
715 AS | =339 | —396 | —526 | —564 | —556
CR0Om —288 | =374 | —44.1 | —487 | —53.6
CR10m | —326| —34 | —471 | —541 | —564
CR I5m =32 | =378 | 38 | =509 | —603
CR20m | =329 | =393 | —456 | —444 | =577
CR25m | =339 | —42 | —458 | —484 | —475
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