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Comparison of geostatistics and artificial intelligence methods for
3D modeling of epithermal gold mineralization in Zailik region,
northwest of Iran

The purpose of this research is to compare and evaluate different modeling methods in order to better identify the
geochemical patterns of Au distribution and to more accurately distinguish the vein gold mineralization zones of the Zailik
region in the northwest of Iran. In this area, the Au grade in the S01 vein (one of the 7 veins of the exploratory area) was
estimated using the geostatistical method of ordinary kriging (OK) as well as artificial intelligence methods such as
combining artificial neural networks (ANN) with firefly algorithms (FFA) and Particles swarm optimization (PSO). The
resulting data in the form of relevant blocks and sub-blocks was entered into Datamine software, and the obtained three-
dimensional models were compared with each other. Modeling in artificial intelligence methods was carried out by coding
in MATLAB software and connecting it with datamine software in four separate steps, where by employing FFA and PSO,
the parameters of the ANN method, such as bias and weights, were updated and optimized. To ensure the accuracy of
modeling, the statistical parameters of coefficient of determination (R2) and root mean square error (RMSE) function were
used. The results show that the integrated method of the Firefly algorithm (ANN-FFA) has the highest accuracy due to the
minimum error function (RMSE = 0.134) and the maximum coefficient of determination (R2 = 0.66). Subsequently, the
accuracy of the integrated models was also approved by comparing them with the conventional OK geostatistical method.
The locations of the estimated values in the proposed models were in accordance with the lithology and alteration zones
related to Au mineralization in the area.

Keywords: kriging, artificial neural network, Firefly algorithm, particle swarm optimization, Au mineralization Zailik
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