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Directional remote sensing and change detection based
on two-dimensional compressive sensing

CHENG Tao'*, ZHU Guo-Bin'*, LIU Yu-An'
(1. State Key Laboratory of Information Engineering in Surveying,
Mapping and Remote Sensing, Wuhan University, Wuhan 430079, China;
2. Department of Automotive Engineering, Guangxi University of Science and Technology, Liuzhou 545006, China)

Abstract: One-dimensional compressive sensing measurement data based on Gaussian measurement matrix not only well
retain sparse signal’ s energy, but also inherited sparse signal’ s direction information. However in the one-dimensional
compression sensing model, direction information can not be applied to sparse signal reconstruction and examination.
Two-dimensional compressive sensing model was proposed based on sparse features of change area in the remote sensing
image. By use of energy and direction information, sparse signal reconstruction algorithm (2DOMP) was constructed
based on two-dimensional compressed sensing. Theoretical analysis and experimental results demonstrated that signal re-
construction ability of 2DOMP algorithm is stronger than other methods. Meanwhile, the concepts of directional remote
sensing and directional change are put forward based on the fact that very little measurement data are required to recovery
sparse signal by compressive sensing.

Key words: directional remote sensing ; change detection ; two-dimensional compressive sensing (2DCS) ;structure prior
information ; correlation ; Multi temporal ; two-dimensional orthogonal matching pursuit (2DOMP)
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Fig. 1 Image of Sardinia island, Italy. (a) September 1995;
(b) July 1996 (c) Difference image generated from (a) and

(b)
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Fig.2  Analysis curves of AX, AY and AXy and gray
image. (a) Sparsity; (b) Energy; (c) Correlation coef-
ficient between 2 columns; (d) Difference image genera-

ted from (a) and (b)
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