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Omega-k algorithm based on MLBF for millimeter
wave bistatic forward-looking SAR imaging
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(1. School of Electronic Engineering and Optoelectronic Technology,
Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: This paper combines millimeter-wave and bastatic forward-looking synthetic aperture radar
(BFSAR) techniques, carrying out the research of imaging algorithms for millimeter-wave BFSAR.
However, imaging algorithms for BFSAR are the difficulties in this study. Due to the special forward-
looking geometry, imaging algorithms for bistatic SAR can not be applied to BESAR directly. So, this
paper proposes a modified Loffelds Bistatic Formula (MLBF). The new method compared with other
extended Loffeld s Bistatic Formula ( ELBF) can obtain a bistatic point target reference spectrum,
which is accurate enough for bistatic forward-looking configuration. Then, an Omega-k algorithm
based on the reference spectrum is derived. Finally, simulations validate the accuracy of the MLBF
method and the effectiveness of the Omega-k imaging algorithm.
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Fig.1 Geometry of bistatic forward-looking SAR
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Fig.2 The flight geometry of transmitter and receiver, (a)
The geometry of transmitter’ s track, (b) The geometry of re-
ceiver’s track
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Fig.6 Error analysis, (a) The phase error of transmitter,
(b) The phase error of receiver
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Fig.7 The effect of azimuth compressing by beam
pointing error
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