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Enhancement Method for Range Ambiguity to Signal Ratio due to Beam
Dispersion and Altitude Change in Wideband Satellite Synthetic Aperture Radar
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In a wideband radar, a true time delay line (TTDL) is used to compensate for the propagation delay that has a different value
according to the operational frequency. This study analyzes the antenna pattern characteristics of wideband synthetic aperture radar
(SAR) that does not require any TTDL. In addition, it defines an antenna pattern to compensate for beam dispersive effects and a
method to improve the range ambiguity to signal ratio (RAR). Considering the altitude change that occurs in a SAR satellite, this paper
proposes a method to optimize the operational parameters and consequently enhance the RAR performance. The proposed method uses
altitude-dependent equations to calculate the operational parameters; hence it can be easily applied to the real operation of a SAR
satellite. The RAR analysis for operational altitude variation of 35 km shows that an improvement of approximately 2.1-dB, 0.9-dB,
and 2.1-dB is achieved at the stripmap, wide-swath, and high-resolution modes respectively. The RAR is improved to comply with the
requirement in the stripmap mode, whereas the wide-swath and high-resolution modes have a sufficient margin.
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Table 1. System requirements and main characteristics.

Parameter Value Unit

Altitude 505 ~ 540 | km

Incidence angle range 20 ~ 60 | degree

Require- | Ground Stripmap mode > 30 km
ments | swath | High-resolution mode > 5 km
width | Wide-swath mode > 100 km

NESZ" < -20 | dB

PRF range 2 ~ 16 kHz

Charac- Maximum pulse width 100 us
teristics Tx-to-Rx guard time 43 us
Rx-to-Tx guard time 1.7 us

Y Incident angle range is limited to [20~55]°, both range
and azimuth direction are applicable.
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Fig. 9. RAR optimization results in high-resolution mode.
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