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Prediction of sand body thickness based on a mixed density network
constrained by a spatially approximated probability

LIU Ke',YIN Cheng' ,ZHAO Hu',ZHANG Yunlong®

(1.School of Geoscience and Technology »Southwest Petroleum University , Chengdu 610500, China ; 2.Research Institute of Pe-
troleum Ezploration & Development ,CNPC Xinjiang Oilfield Com pany s Karamay 834000 ,China)

Abstract: Estimating the reservoir parameter from seismic data is complex due to the uncertainty associated with these data.The
traditional neural network method,which could be regarded as a complex non-linear function,cannot solve the uncertainty problem.
To address this problem,a method was proposed to predict the reservoir parameter based on a mixed density network (MDN)
constrained by a spatially approximate probability.First,the “observed” probability distribution of the reservoir parameter was ob-
tained through the MDN, Then, with the assumption that the subsurface medium has spatial continuity,the “estimated” probability
distribution of the reservoir parameter was obtained.Finally, the above two probability distributions were fused,and the expectation
of the fused probability distribution was selected as the optimal estimation of reservoir parameters. This method was compared
with the BP neural network and the MDN, through tests on a theoretical model and real data in the X area.The results showed that

with a decrease of the number of training samples, the accuracy of the three methods all declined. However, with the number of
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training samples being the same.the proposed method yielded the best prediction. The proposed method could therefore provide an

effective mean for reservoir parameter prediction with a high application potential.

Keywords: BP neural network,mixed density network (MDN) ,probability distribution,spatial continuity,training sample,seismic

attribute,sand body thickness
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