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Research on microseismic event imaging based on
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Abstract ; The quality of microseismic data greatly affects the accuracy of the source location results, es-
pecially in surface microseismic data where the first arrivals of P waves and S waves are not obvious or
the low signal-to-noise ratio signals are difficult to identify. Secondly,due to the different focal mecha-
nisms that induce microseismic, the signal characteristics received by different geophones are not the
same. All of these factors have a certain impact on the accurate location of microseismic events. This pa-
per proposes a method for selecting microseismic data based on cluster analysis to improve the imaging
quality of microseismic event amplitude superposition locating. First,the Euclidean distance between the
trace channels is calculated by cluster analysis,and the trace channels with larger and smaller distances
are removed through the clustering graph,that is,trace channels with insignificant signal characteristics

or severe noise interference are removed. Second , the cross-correlation calculation is performed on the
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signals of each channel ,the trace channels with strong signal characteristic correlation being extracted ,

and those with unobvious P wave characteristics removed. Finally, the screened trace channels are su-

perimposed and located with amplitude superposition. The comparison of the locating results with the o-

riginal trace channels shows that the locating effect of the microseismic cluster analysis is more focused

the location of the focal point is clearer,and the locating results are significantly improved.

Key words : microseismic ; cluster analysis ; waveform classification ;data denoising ; events location
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Fig.1 Four types of wavelets and the corresponding synthesized waveform with noise
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Fig. 5 Waveform of surface microseismic event A
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Fig.9 Comparison of imaging results of event clustering
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