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A Three-Dimensional Imaging Algorithm of Interferometric Inverse

Synthetic Aperture Radar Using Multichannel Joint Sparse Recovery

CHEN Qiangian, ZHANG Lei, XU Gang, XING Mengdao, BAO Zheng

(National Laboratory of Radar Signal Processing, Xidian University, Xi’an 710071, China)

Abstract: A novel three-dimensional (3-D) imaging algorithm of interferometric inverse synthetic
aperture radar (InISAR) using multichannel joint sparse recovery (MCJSR), named MCJSR-
InISAR, is proposed to improve the problem that the super-resolution images recovered by the
single channel super-resolution imaging algorithm do not necessarily share the same positions of
the scattering centers. The combined range alignment approach is used to correct the envelope
delay caused by the target’s translational motion, and then the combined phase adjustment
approach is employed to complete the phase compensation of translational motion. The range
differences between two echo signals received by different antennas are then compensated. Then,
MCJSR is used for super-resolution imaging, and the computational efficiency of the proposed
algorithm is improved by using the fast Fourier transform (FFT). Finally, a 3-D InISAR imagery
of the maneuvering target is obtained by using both the horizontal and the pitching interferometric
phase information. The MCJSR-InISAR algorithm can improve the recovery precision of the
strong centers in the target scattering field, and preserve effectively the relative phase information

between different channels. Experimental results on real-measured data and comparisons with the

Wk B 2014-03-21,  fEEfIAr. BEEME 1984 . L4 MEEGEFEES . B . 842 ML ESM. XE&TWH.
FE % H KRB 4 % B H (61301280,61001211)
R0 2% H RSt TE] . 2014-10-31 P 2% Bl . http: / www. enki. net/kems/detail/61. 1069. T. 20141031. 1643. 018. html



12

R AR A7+ 55 < ) I 22 300 3 00K 5 it =B 1) T 9 300 AL AR T 38 = 4l R T 101

single channel super-resolution imaging algorithm show that the proposed algorithm decreases the

entropy of the resulting image by about 0. 17, and reduces the computational complexity by about

0(10%).

Keywords: interferometric inverse synthetic aperture radar; joint sparse recovery;

three-dimensional imaging; maneuvering target
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