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Abstract

The theory of compressive sensing breaks the limit of traditional SyQuest sampling theory in-
cluded traditional compression coding technology. It is based on the sparsity of the signal, the
randomness of the measurement matrix and the nonlinear optimization algorithm to complete the
sampling compression and reconstruction of the signal. This new theory can effectively overcome
the shortcomings of traditional compression coding technology, and solve the difficulties of high
sampling rate, large data volume and real-time transmission in high resolution satellite cloud
compression. In this paper, the basic theory of compressed sensing is summarized, and the re-
search of satellite image compression based on compressed sensing theory is discussed in detail;
The compressed sensing theory is widely used in the orthogonal matching pursuit algorithm,
which makes it more suitable for the processing of satellite imagery; The optimized algorithm of
satellite cloud image simulation about the reconstruction effect is carried out, clear the problems
in the research, and elaborate the research direction of the next step.
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Figure 1. Compressed sensing linear measurement process
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Figure 2. CS theory combines wavelet transform and classical OMP algorithm to reconstruct
satellite image reconstruction
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Figure 3. The CS theory combines the wavelet transform and the
PSNR of different sampling rates under the classic OMP algorithm
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Figure 4. CS theory combines wavelet transform and MSE of
different sampling rate under the classical OMP algorithm
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Table 1. The comparison of PSNR values of reconstructed images with different sampling rates of different sampling rates is

resented
pﬁl. REFEREAN T AN EIREFRT A EME G PSNR EELE
SCP-01(512 x 512) 43 (8 x 8)EE 3H(16 x 16)53E K4rH OMP $2:
REEZE(MIN) PSNR/dB PSNR/dB PSNR/dB
0.5 30.0009 32.7487 28.3888
0.4 28.8058 30.8847 25.7879
0.3 27.2307 28.7970 22.8437

Table 2. 28/5000 The MSE value of the reconstructed image is compared with the different mean square error

F2. PREGBRIMGEFENFIRE T EMERE MSE EELE

SCP-01(512 x 512) I3 H(8 x 8)&L: SrHL(L16 x 16)5H ik KAy OMP ik
175 % % (MSE)
0.5 2.2037e+007 2.3271e+007 8.8563e+007
0.4 2.8284e+007 2.8251e+007 1.9111e+008
0.3 3.5639e+007 2.0897e+008 5.9532e+008

(c) KA M/N =04 (d) RHEE MIN=0.3

Figure 5. The reconstruction effect of 8 x 8 block in different sampling rate
[E5. 8 x B REREIRAFE TR EMBIRE
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Figure 6. The reconstruction effect of 16 x 16 block in different sampling rate
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