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Abstract
Lithological classification of Seismic attributes using artificial neural networks

The aim of this work is to introduce the artificial neural networks (ANN) as classification
tools in petroleum exploration. In this work we try to exploit the capacities of artificial neural
networks training to realize a lithological classification of the seismic attributes derived from
seismic data. The present report is composed of five chapters. In the part annexes we developed
the different programmers of amplitude corrections in preserved amplitudes processing sequence.

We first introduce in chapter one seismic attributes definitions and determination. The
characterization of reservoirs requires integration of data and knowledge from various types. The
relationships between seismic attributes and lithofacies may provide important information for
understanding subsurface. Seismic attributes offer a good input data set for lithological
classification. Classification is the division of a given set of objects into different groups based
on their discriminating features. Discriminating features are those that maximize the differences
between each group. In seismic event classification the discriminating features are the seismic
attributes.

The second chapter refers to elementary definitions and general informations of the
artificial neural networks. Artificial neural networks can be used effectively to identify lithology
from seismic data set. A neural network consists of an interconnection of a number of neurons.
This operation is made up of two principal stages, training and classification. During the phase
of training, the network is formed to draw up relationship between seismic attributes and
lithology of the geological formations. Only the seismic data around wells (seismic attributes) are
employed to learn the network. Then, all the seismic dataset will be classified by this network
(qualified by training). In cases where well logs are available, Artificial Neural Networks (ANN)
may be trained in a supervised manner. In cases where no well information is available, we use
an unsupervised approach to classify the data.

The third chapter describes the first technique of ANN applied in our project. Kohonen's
self-organizing maps (K-SOM) are simple analogs of the human brain’s ability to organize
information in a logical manner. A self-organizing maps tries to establish rules for the
characterization of the physical problem .Kohonen's self-organizing maps consist of a single
layer of neurons organized in one, two or multi-dimensional arrays. Each neuron has as many
input connections as there are attributes to be used in the classification. The training procedure
consists of finding the neuron with weights that are closest to the input data vector and declaring
that neuron as the winning neuron. Then the weights of all of the neurons in the vicinity of the
winning neuron are adjusted by an amount inversely proportional to the distance. The radius of
the accepted vicinity is reduced as the iterations increase. The training process is terminated if the
errors of all of the inputs are reduced to an acceptable level or a prescribed number of iterations is
reached.

The second technique of ANN applied is Feed forward Fully Connected Multi-Layer
Perceptrons (MLP).the chapter four present this method. the Multi-Layer Perceptrons are one of
the first successfully utilized artificial neural networks.I use only one type of network proposed
by Rumelhart and others and used by Taner in seismic classification, which is called the
“*Semilinear Feed-Forward". In this network the data flows forward to the output continuously
without any feed-back. It is also called the Perceptron. It consists of input section, where input
data is weighted and summed. A bias is added to the sum and input to the activation function.
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These weights and the bias represent the knowledge. Result from activation function represents
the output of this neuron.

As an application for methods described above and in order to present the performance of
these techniques, real data are used. It is the contents of the final chapter. This application is a
study of detail in an area situated in the South-west of Algeria. This region is characterized by
gas production since almost the totality of wells highlighted an accumulation of gas.

The information obtained by the two applications is of great interest compared to the
rough seismic section. The number of classes was not defined before starting the classification by
K-SOM method and the result has five colors which indicate five lithological classes. This result
is confirmed by the result of the method MLP.

An interesting possibility might be to use the output of self-organizing maps (K-SOM) as
the input for multi-layers perceptron (MLP).
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