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Synchronous interpolation and denoising in simultaneous-source data separation

LIU Qiang, HAN Li-Guo” , LI Hong-Jian
College of Geo-Exploration Science and Technology Jilin University, Changchun 130026, China

Abstract Much concern has been given to the simultaneous shooting because this acquisition
design can improve acquisition efficiency largely. However, there are many factors affecting the
acquisition quality in seismic exploring field. First of all, the seismic records may include some
adjacent shot gathers destroying the seismic records. Secondly, some blank traces will be
contained in records because of the complex acquisition environment; last, the disturbance around
the survey field will introduce random noise which will contaminate the seismic record. The three
cases mentioned above have been studied by many researchers separately before. On the basis of
sparse constrained inversion we will accomplish these three cases simultaneously. To a large
extent, it will increase the efficiency of the seismic data processing and improve the SNR. In this
paper, we apply the simulated dataset and real dataset respectively to verify our method and have
achieved promising results.
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Table 1 The physical significance of A and b in equation (1)
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Fig.1 The composite diagram of blending shot in time domain
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Fig. 2 The distribution diagram of signal and noise

in blending data in common offset domain
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Fig. 3

(a) Shows the original data that is not blended. We choose the 35" shot record among 90 shots. (b) is the

pseudodeblending result of the shot that is added with white Gaussian noise (SNR=20%) and has 20% missing traces.

(c¢) shows the shot record filtered by the small window median filtering in common offset domain. (d) is the final outcome

that is processed by inversion in common mid-point domain after median filtering
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Fig.4 (a) Shows the original data that is not blended. We choose the 50" shot record among 100 shots. (b) is the

pseudodeblending result of the shot that is added with white Gaussian noise (SNR=20%) and has 20% missing traces.

(c) shows the shot record filtered by the small window median filtering in common offset domain. (d) is the final outcome

that is processed by inversion in common mid-point domain after median filtering
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Fig. 5 The waveform comparison of theoretical data (black line) and result data (red line) :
(a) is the data of the 10™ trace, (b) is the data of the 70™ trace
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