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Optimization of common data mining algorithms for petroleum exploration and development

Li Dawei Shi Guangren
(PetroChina Research Institute of Petroleum Exploration and Development . Beijing 100083, China)

Abstract: For the petroleum industry in the big data period, it is necessary to fully exploit the great potential value of big data in the pe-
troleum industry. Although data mining has achieved remarkable results in many industries, its application in the field of hydrocarbon
exploration and development is still in its initial stage, which mainly lies on the particularity of the data and its specific applications in hy-
drocarbon exploration and development. The common algorithms in data mining can be divided into regression, classification, cluste-
ring, estimation, prediction, association analysis and so on. Among them, regression and classification are the most mature and most
widely used algorithms. However, for specific research objects as well as different research questions and data resources, different re-
gression and classification algorithms have their own applicability, thus it is required to optimize the appropriate algorithm for data sets
aiming at specific problems. Taking the oil test data of Tahe oilfield as an example, and formation factor and reservoir classification as
the mining objects, the applicability of common regression and classification algorithms is analyzed in detail. The results show that for
common petroleum industry data and study objects, the optimal regression algorithm is the back propagation neural network (BPNN) ,
followed by support vector machine regression (R-SVM) and multivariate regression analysis (MRA) ; the optimal classification algo-
rithm is the support vector machine classification (C-SVM), followed by Bayesian stepwise discrimination ( BAYSD); MRA and
BAYSD can also be used for data dimensionality reduction, and the latter is better; R-type clustering analysis (RCA) can also be used
for data dimensionality reduction, while Q cluster analysis (QCA) can be adopted for sample reduction; in the research of specific data
mining applications, the algorithm must be optimized according to specific data set.
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Table 1 Input data of formation flow capacity analysis in Tahe oilfield
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P A : . 232. . . . 13 . ‘

TR A T IR 2 TR s R TR,

R2 MEHNERYHENHESE

Table 2 Oil layer classification confirmed by formation factor
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Table 3 Prediction results of formation factor in Tahe oilfield
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y*/(mepm?) ! y/(mepm®) "' Ri/%  y/(mepm®) ' Ri/%  y/(mepm?) ' Ri/%
1 19. 50 45. 38 132.7 19.50 0.2 30. 10 54.6
2 23.00 46. 95 104. 1 41.70 81.2 33.20 44.2
3 3.90 46. 17 1083.9 3. 90 0 -21.90 662. 4
4 67.77 47.23 30.3 70. 30 3.7 92. 00 35.7
2 5 26.07 46. 61 78.8 27. 40 5.0 59. 10 126.8
> 6 102. 50 47. 44 53.7 140. 00 36. 2 103. 00 0.4
tf 7 82. 11 46. 86 42.9 85. 00 3.5 118. 00 43.7
* 8 21.21 45.26 113. 4 28. 80 35.9 7.90 62.8
9 126. 00 47.77 62. 1 136. 00 7.9 136. 00 7.9
10 191. 31 47.22 75.3 191. 00 0 119. 00 37.7
11 130. 19 46. 94 63.9 144. 00 10.5 107. 00 18.2
12 6.99 46. 11 559. 4 6. 60 5.6 17. 60 151. 0
T B A 13 4. 80 45.74 833. 1 4.82 0.5 49. 40 929.5
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Table 4 Comparison of formation factor calculation results by three regression algorithms in Tahe oilfield
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Table 5 Prediction results of oil layer classification in Tahe oilfield
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Table 6 Comparison of oil layer classification results by four classification algorithms in Tahe oilfield
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