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Calibration Path Pattern Synthesis Technique for Satellite SAR Payload
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Abstract

The verification and characterization of the temperature stability of the antenna pattern is an important parameter during on-ground
characterization because the operating temperature of the satellite SAR payload varies significantly depending on the orbit. Here, we
propose a pattern synthesis technique that effectively verifies and characterizes the antenna beam pattern over temperature using the
internal calibration path of a satellite SAR payload. The calibration path pattern is obtained by applying a phase ramp over the antenna
elements, and this phase ramp is varied for every pulse repetition interval during the measurement via the calibration path. The feasibility
of the proposed technique is verified using the measured antenna pattern in the near-field test over the temperature range, and the ver-
ification results are presented.
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Fig. 1. Block diagram of satellite SAR payload with
internal calibration path.
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Fig. 2. Schematic of calibration path pattern synthesis
technique.
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Fig. 5. The validation of the temperature stability of the
antenna pattern using PNFS (Rx, H-pol, F.).
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Table 1. The validation result of the temperature stability of
the antenna pattern (gain difference, Gi— G)

Mode Calibration path | PNFS far-field | Difference
(Fo) pattern (A) pattern (B) (A—B)
HP-RX 0.04 0.01 0.03
HP-TX —0.25 —0.19 —0.06
VP-RX —0.13 —0.10 —0.03
VP-TX —0.26 —0.19 —0.07
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