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Compensation of Archimedean-spiral Antenna Group Delay and
UWB-SAR System Delay
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(College of Electronic Science and Enginecring, National Univ. of Defense Tochnology, Changsha 410073, China)

Abstract: The group delay of the Archimedean-spiral antenna was cataloged into the dispersion part and the constant part. Then a
geometrical analysis was used to reveal the inherent dispersion property of the antenna’ s group delay. As a result, it effectively
compensated the unknown antenna with its geometry measured. The constant group delay of the antenna was added into the system delay
as a whole, and the whole delay was estimated through the Hough transformation of the hyperbola of a calibration marker (e. g.
trihedral) , as one of the curve parameters is the system delay. By an estimation of the azimuth location of the nadir of the curve using its
symmetrical property, the dimension of the Hough transformation is further eliminated, so the method is efficient. Rail Ultra Wide Band
SAR (UWB-SAR) data processing result verified the compensation method.
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Fig.1 Archimedean spiral antenna
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Fig.2 Group delay of archimedean spiral antenna
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Fig.5 Reflector in time domain (left before compensation, right after compensation)
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Fig.6 Hough transformation of the curve in Fig.5
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Fig.7 Image of data 1 (left is the reflector without dispersion compensation;
middle is the one with measured data compensation; right is the one with empirical delay compensation)
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Tab.1 Minelobe and sidelobe level of the reflector
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FKIERG 0.2940 -11.84 -2.019 0.6620 -14.48 -8.47
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