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Dimension-Reduced Searching Method for
3-D Target Imaging in Curvilinear SAR

Su Zhi-gang Peng Ying-ning Wang Xiu-tan
(Department of Electronic Engineering, Tsinghua University, Beijing 100084, China)

Abstract CurviLinear Synthetic Aperture Radar (CLSAR), whose aperture is formed via single curvilinear trajectory, has
the capability of three-dimensional (3-D) imaging. The 3-D images obtained by using non-parametric methods, however,
have little practical use because the data collected by CLSAR is sparse in 3-D frequency space. Valuable 3-D target images
are obtained by parametric methods. In this paper, a new algorithm is proposed for imaging 3-D target in CLSAR. With
smartly utilizing the loose coupling between the range and cross-range parameters, the new algorithm reduces the problem
of high dimensional optimization into several lower dimensional optimization, estimates them in sequence, and refines
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them via iteration. Simulation results show the new algorithm can efficiently form the target's 3-D image via CLSAR.

Key words Radar signal processing, Synthetic Aperture Radar (SAR), Radar imaging
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Fig.1 Imaging planar target via CLSAR
(a)Apertures for simulation  (b) True distribution of scatterers
(c)Target image obtained via PFA (d)Target image rebuilt by the
proposed algorithm
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Fig. 2 Imaging three-dimensional target via CLSAR
(a)True distribution of scatterers  (b) Obtained by FFT
(c) Obtained by the proposed algorithm
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