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Abstract: Compared with pulse synthetic aperture radar (SAR) , frequency modulated continuous wave
(FMCW) SAR has a series of advantages, such as small volume, light weight, high resolution, low power
consumption, and low interception. At present, FMCW system has been widely used in small or micro SAR. FMCW
SAR transmits signals in the whole pulse repetition period (PRT), and its signal duty ratio reaches 100%. In order to
reduce the sampling bandwidth of digital receiver and reduce the data rate, FMCW SAR generally adopts the method
of dechirp reception. However, the data amount is still large. Moreover, since the airborne platform is affected by air
flow and the motion error is large, iterative estimation and compensation are needed, which brings a great challenge to
the real-time processing module. In order to improve the real-time performance of the whole FMCW SAR system, the
algorithm should be modified. In this paper, an FMCW SAR real-time imaging algorithm with twice subaperture error
estimation and full aperture error stitching compensation is proposed. The phase gradient autofocus algorithm (PGA)
and map drift algorithm (MD) are used to extract the subaperture error in cascade. Then, the subaperture error is
spliced into full aperture error compensation to complete the image focusing, which improves the efficiency of the
FMCW millimeter wave SAR imaging algorithm. Finally, the effectiveness of the proposed algorithm is verified by the
measured data of airborne Ka band FMCW SAR.
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Fig. 3 Geometric plan of subaperture data acquisition
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Fig. 4 Conceptual diagram of subaperture data stream error extraction
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Fig.5 Flow chart of the PGA algorithm
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Fig. 7 Flow chart of the real-time imaging algorithm
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