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Abstract

In this study, first, the permeability of the magnetic resonance imaging of the nucleus was
calculated using two conventional methods, the free fluid model (Coates) and the
Schlumberger model or the mean T2 (SDR). Then, a simple model of artificial neural network
was designed with the training process of the backpropagation algorithm, then using the
Imperialist competition optimization algorithm (ANN-ICA) and particle swarm algorithm
(ANN-PSO) this model was optimized and It was used to estimate the permeability
parameter. Finally, the results were analyzed by comparing the estimated permeability with
the actual value and the estimation accuracy was compared in terms of two parameters of
mean-square error and correlation coefficient. The results indicate the high accuracy of the
permeability values estimated using a combination of simple neural network with
optimization algorithms. The results of combining optimization algorithms in this study can
be used as a powerful and useful method to obtain other parameters, including reservoir,
petrophysical and geomechanical parameters.

Keywords: permeability, artificial neural network, Imperialist competition algorithm,
particle swarm algorithm, nuclear magnetic resonance log, Asmari reservoir
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