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Abstract: The data quality in deep geological drilling process is poor, and traditional methods are hard to effectively

remove all kinds of data noise such as spikes and burrs. A streaming big data analysis and dynamic pre-processing

method for deep geological drilling process was proposed and successfully applied to the 3000m scientific drilling project

in Dandong, Liaoning province. Firstly, the process mechanism and requirements of data processing are deeply

analyzed, and the framework of streaming big data analysis and dynamic pre-processing in deep geological drilling

process is established. After that, the outliers in the process data are removed by limiting filtering combined with the

distribution characteristics of the process data and the driller’ s manual operation experience. Then, the moving window

strategy is introduced to dynamically process the big data of convective drilling, and savitzky Golay filter is used in each

window to further improve the data quality. Finally, results of simulations and engineering application show that the

proposed method has good engineering applicability and effectiveness.

Key words: deep geological drilling; drilling process; streaming big data analysis; streaming big data pre-processing;

scientific drilling
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Fig.1 Framework of streaming big data analysis and

SRS

pre-processing in deep geological drilling process
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Fig.2 System of streaming big data analysis and pre-processing in deep

geological drilling process, and drilling site situation
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Table 1 Some raw data of 3000m scientific drilling

project in Dandong, Liaoning province

B/ ##/ B/ (eme Bed/(re SR/

wR kN kN min") min") (Nem)
HRAE 99.930 201.600  999.4 1023 9987
F/ME 0 0 0 0 0
SFHME 7349 57.777 4.0 118.7 514.3
FRUEML 9.850  46.971 38.7 127.6 582.1
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Fig.3 Density estimation of some raw data of 3000m scientific drilling project in Dandong, Liaoning province
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Fig.4 Density estimation of pre-processed data of 3000m scientific drilling project in Dandong, Liaoning province
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Fig.5 Some results of industrial application
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