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BP neural network weight initialization
method based on decision tree and its application
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[ Abstract] In order to solve the defects of the traditional random initialization parameter method, a BP neural network weight
initialization method based on decision tree information gain algorithm is proposed. This paper introduces the main features of the
C4.5 decision tree algorithm and the BP neural network algorithm, and explains how to use the information gain in the decision tree

algorithm to initialize the BP neural network weight parameters, which could avoid the large amount of trial and error caused by the
traditional random initialization method. It is verified by an example of oil and gas layer sensitivity evaluation. Experiments show

that the initialization method improves the learning efficiency and accuracy of BP neural network.
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Fig. 1 Flow chart of C4.5 decision tree algorithm
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Fig. 2 Structure of three—layer BP neural network
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Fig. 3 Decision tree classification results
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Fig. 4 Part structrue of BP neural network
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Tab. 1 Source data of water sensitivity evaluation

e REEE  AESE RO Pr-5¢ s ORIEERIE Sy i fLEREZ BER B

/% /% /% B/ % B/ % /mm EX 14 /% /md /(g/L)
1 8.06 34.11 0.20 6.09 8.58 0.12 12.68 12.82 43.15 54.15
2 8.14 40.41 0.30 7.09 7.84 0.10 11.68 10.72 30.18 90.15
3 8.11 33.16 0.31 7.09 8.98 0.18 11.69 10.62 30.19 19.09
4 10.55 40.36 0.12 7.09 8.90 0.10 10.68 10.56 30.92 51.69
5 8.12 36.39 0.20 7.09 8.93 0.21 11.65 10. 86 41.09 32.15
6 8.31 40.32 0.30 7.09 8.95 0.10 11.72 11.00 22.35 32.19
7 9.01 40.28 0.12 7.09 8.26 0.10 12.70 11.01 18.38 84.10
8 8.66 42.56 0.12 7.09 8.86 0.10 11.73 13.87 17.97 35.60
9 6.18 44.41 0.12 7.75 9.32 0.10 12.70 11.84 23.25 16.67
10 5.11 38.94 0.30 7.09 8.32 0.10 11.72 10.81 6.31 41.76
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Tab. 2 Comparison of reservoir sensitivity evaluation results
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Fig. 5 BP neural network error curve comparison
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