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1. procedure K2;

2. {Input: A set of n nodes, an ordering on the nodes, an upper bound u on the
3. number of parents a node may have, and a database D containing m cases. |
4. {Output: For each node, a printout of the parents of the node. }

5. fori:=1tondo

6. m=0;

7. Pya = f(i,m); {This function is computed using Equation 20.}

8 OKToProceed := true;

9. While OKToProceed and |m;| < u do

10. let 2 be the node in Pred(z;) - 7; that maximizes f(i,m; U{z});
11. Prew := fli,U{z});

12. if Py > Fyg then

13. Fog = Prew;

14. mi=m U {2}

15. else OKToProceed := false;

16.  end {while};

17. write('Node: 7, x;, * Parent of x;: ",m);

18, end {for};
19. end {K2};
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Extraction Method: Principal Component Analysis.

Rotation Method: Varimmax with Kaiser Mormalization.

a. Rotation conwverged in 10 iterations.
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Best Validation Performance is 0.0049497 at epoch 93
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Best Validation Performance is 0.051494 at epoch 14
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Best Validation Performance is 0.016425 at epoch 25
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Best Validation Performance is 0.0091268 at epoch 696
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Best Validation Performance is 0.050492 at epoch 119
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Best Validation Performance is 0.014013 at epoch 84
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Best Validation Performance is 0.026804 at epoch 83
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Best Validation Performance is 0.018709 at epoch 35
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Best Validation Performance is 0.040313 at epoch 35
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Abstract

Accurate knowledge from reservoir petrophysical characteristics is necessary to predict
the future performance of the oil field. One of the significant petrophysical properties of
reservoir is porosity. Therefore, improved modeling techniques are necessary to
increase the accuracy in the porosity estimation. In the known approach, used different
variables for porosity conditional modeling. For example, we can model the lithology
and also we can model the porosity in the each block according to estimated lithology.
In this thesis, for importance of porosity in the production potential, it has been tried
to estimate the effective porosity from the conventional well logs with the help of
intelligent methods. Two methods have been used for effective porosity estimation in
seven wells of Asmari reservoir in the F oil field.
1-multi layer perceptron neural network
2- combination of MLP and conditional probabilities
In the first step, effective variables in porosity estimation were determined using
multivariate analysis and Bayesian network. After ward mentioned methods have been
used for selected variables. In both methods Trainlm better than other optimization
algorithm in MATLAB for backpropagation algorithm, and the best result is obtained
from multilayer perceptron with 15 and 20 neurons for first method and 15 and 15
neurons for secondary method in the hidden layer. Regression coefficient and MSE of
validation data for the MLP and selected variable are equal to 0.947 and 0.016.
regression coefficient and MSE of validation data for the conditional method are equal
to 0.876 and 0.0403.
Finally the 3D porosity model has been prepared using effective porosity information in
seven oil wells. According to this model, porosity value in the central and southeast
erea of field is more than the other area.

Key word: Porosity, Neural network, Bayesian network, k2 algorithm, conditional

probabilities, Petrel.
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