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Abstract Compression and reconstruction are very common and necessary in seismic data

processing, but usually it is impossible to get high-quality results, due to severely missing traces

or sampling problems. A newly developed theory, named compressive sensing, provides the

possibility for recovering undersampled data, where proper sampling scheme is one of the key

techniques. In this paper, we employ Poisson Disk sampling., which possesses blue-noise pattern

spectrum, to improve the recovery quality based on Fourier transform and compressive sensing.

Experiments show that Poisson Disk sampling can achieve better recovery than simply random

sampling, due to its ability to distribute samples more uniformly and keep randomness at the

same time.
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Fig. 1

Normalized PSF analysis in Fourier domain

(a) An example in Fourier domain, the spike denotes the actual value what we want;

(b) The PSF after regular undersampling; (¢) The PSF after random undersampling.
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Fig. 2 Sampling schemes comparison

(a) Random sampling; (b) Poisson disk sampling; (¢) Fourier spectrum of

random sampling; (d) Fourier spectrum of Poisson Disk sampling.
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Fig. 4 Samples and reconstruction results from incomplete data with 60% missing traces through

(a) 1D pure random sampling; (b) 1D Poisson Disk sampling; (c¢) reconstruction from (a),

SNR=7.17 dB; (d) reconstruction from (a), SNR=8. 34 dB.
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Fig.5 Samples and reconstruction results from incomplete noisy data with 60% missing traces through
(a) 1D pure random sampling; (b) 1D Poisson Disk sampling; (¢) Reconstruction from (a), SNR=4, 61 dB;
(d) Reconstruction from (a), SNR=5.42 dB.
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