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This paper is intended to help the readers understand what Artificial Neural Networks are, what the different
paradigms of neural network are, how to use them, and where they are currently being used with a focus to geophysics and
seismic studies in petroleum industry. Various Supervised and unsupervised methods of neural networks and their potential
areas of operation in either data processing or classification of oil well data will be explained with case studies. The role of
complex models of Neocognitron in oil well data analysis will also be explained. Last few years the use of Support Vector
Machines (SVM) as an important tool in data processing is getting popular. Because of the inherit parallelism in processing
the neural networks paradigms are extremely suitable for custom hardware implementations - FPGA based neural networks
implementations.

Artificial Neural Networks (ANN) is being touted as the wave of the future in computing.  They are indeed self-
learning mechanisms which don’t require the traditional skills of a programmer. Artificial neural networks are becoming
increasingly popular as a method for parameter classification and as a tool for recognizing complex relationships in a variety
of data types. The power of neural networks comes from their ability to ‘learn’ from a set of training data and then to
generalize to new data sets. In addition, neural networks have the potential to assimilate data over a wide range of scales and
are robust in the presence of noise.

Recent literature contains numerous examples of the application of ANN to geophysical problems in the areas of
potential fields, seismics, electromagnetics, and ground penetrating radar. Partial listings of problem types in seismics using
a neural network approach are horizon tracking, attribute calibration, split shear-wave analysis, velocity picking, trace editing,
first break picking, lithology prediction, and inversion.

This paper describes the application of ANN in two areas: 1) predicting zones of paleosols from conventional well
logs and 2) predicting porosity values from 3-D seismic reflection data.

A back propagation neural network has been successfully applied in predicting paleosol sequences using well log
suites from wells. The training set consists of neutron porosity, bulk density, and resistivity logs and the interpreted paleosol
section. Training is accomplished using well log values over a range of depths rather than discrete depths. The trained
network is used to predict paleosol occurrences in a neighboring well. Network prediction results show good agreement with
paleosol interpretations.

Neural networks are also being applied as part of a reservoir characterization project. A back propagation network
shows limited success in predicting sonic and porosity well logs from resistivity, gamma, and density logs. Preliminary
attempts to predict spatial distribution of porosity from 3-D seismic data show some promise. The use of high-pass filtered
seismic data and seismic trace attributes improves prediction error over the unfiltered seismic data alone.


