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A Methodology to Measure the Internal Delay of the Spaceborne
SAR Instrument using Calibration Pulses
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Abstract

The Pixel Localization Accuracy(PLA) accuracy in range direction is related to the internal delay of Synthetic
Aperture Radar(SAR) and the delay shall be estimated for exact radar timing. The conventional method for the
internal delay is to measure the respective Tx and Rx path and this method requires a lot of time and effort. So,
this paper proposes a methodology to easily measure the internal delay using calibration pulses which come out of
TxCal, RxCal and ShortCal paths implemented in the SAR instrument. The phase of each calibration pulses is
evaluated and the internal delay is retrieved from the linear phase calculation of Peak power receive Gain(PG)
product which is equivalent to the Tx and Rx main path signal. By this methodology, the internal delay is evaluated
in the on-ground test and the methodology is verified compared to the conventional method. Also, its accuracy is
much higher than the PLA requirement.
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Fig. 1. Overall SAR architecture with main signal path and internal calibration paths
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Table 1. Mode parameter for on—ground test
Mode parameter
Pulse width 25.8us
Bandwidth 152MHz
PRF 5.8kHz
Acquisition time 7.5sec
Polarization dual polarization
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Table 2. Results of internal delay according to the

measuring method

Comparison of internal delay

Existing method

301.41ns

Improved methodology

300.27ns

Deviation(existing — improved)

1.14ns
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