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The Simulation on Directional Synthetic Seismic Algorithm of Vibrator
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Abstract In order to increase the Signal to Noise Ratio (SNR) and resolution of seismic data for the vibrator seismic exploration,

according to the principle of phased—controlled sources, by means of delay and superposition on single source seismic signals, directed

seismic signal is able to be equivalently synthesized for saving the cost of exploration. For horizontal single-layer and multi-layers model,

the SNR of seismic waves is presented when the single source and single source directed synthesis techniques are used, and the

simulation results show that the single —source directed synthetic seismic waves could effectively improve the SNR of seismic waves.

Through the analysis on the SNR improvement due to the directional lighting synthesis of field data, the SNR of directional synthetic

records based on single—source is improved by the average of 6.4041 dB comparing with the SNR of single source. The effects of seismic

exploration are effectively improved.
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Fig. 1 Seismic records (a) and directional
synthetic seismic based records (b) on
single—source for the single level models
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Table 1 SNR improvement between of single
source records and directional synthetic
records for single—level models
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Fig. 2 Seismic records (a) and directional
synthetic seismic records (b) on single-source
for horizontal layers model
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Fig. 3 Directional synthetic seismic records for horizontal
layers model with the different delay parameters
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Fig. 4 Actual single—source seismic records (a) and
the equivalent synthetic seismic records (b)
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Table 2 SNR improvement of single source
directional synthetic records respect to the
single source based on the actual data
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