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A SAR image compression algorithm based on optimization measurement matrix
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Abstract: An optimized measurement matrix is designed to compress complex-valued Synthetic
Aperture Radar(SAR) images based on Compressive Sensing(CS). The proposed measurement matrix can
enhance the incoherence between columns and mitigate the mutual coherence of the measurement matrix
effectively giving rise to improvement in the accuracy of reconstruction result. Based on the optimized
measurement matrix, a better compression result can be obtained for the complex SAR image. The
effectiveness of the proposed method is validated by using the real field data.
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| SAR images |—>| Gaussian correlation |—>| Lloyd-max quantilization |—>| BPC coding |—>| transmission & storage |

| constructed image |<—| construction algorithm |‘—| matrix optimization |<—| de-quantilization |<—| BPC decoding |

Fig.1 Compression algorithm flowchart of complex-valued SAR images based on CS
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(b) an urban scene ' c) a detaed local building
Fig.2 Original complex-valued SAR amplitude images

2 JEURE ST SAR G IR

(d) CSopt

(C) CSzm

(b) CShag
Fig.3 Reconstruction results of the first SAR image for different measurement matrices(CR=16)

P 3 JE TR IR A 2 4L SAR 8115 Fig.2(a)RY

C,

H45 4L (CR=16)

(a) CSGauss (b) Cshad (C) CSZ-M (d) Csopl
Fig.4 Reconstruction results of the second SAR image for different measurement matrices(CR=16)
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I (a) CSaauss
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(d) CSont
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(c) CSzm

(b) CSha
Fig.5 Reconstruction results of the third SAR image for different measurement matrices (CR=16)
P 5 FT AR B2 50 SAR 8114 Fig.2(c)By i A4%%5 5 (CR=16)
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Tablel Compressive results of complex-valued SAR images using different measurement matrices
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