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The accuracy of point kernel method applied in gamma ray dose rate calculations in shielding design and
radiation safety analysis is limited by the accuracy of buildup factors used in calculations. Although buildup
factors for single-layer shields are well defined and understood, buildup factors for stratified shields
represent a complex physical problem that is hard to express in mathematical terms.

The traditional approach for expressing buildup factors of multi-layer shields is through semi-empirical
formulas obtained by fitting the results of transport theory or Monte Carlo calculations. Such an approach
requires an ad-hoc definition of the fitting function and often results with numerous and usually
inadequately explained and defined correction factors added to the final empirical formula. Even more,
finally obtained formulas are generally limited to a small number of predefined combinations of materials
within relatively small range of gamma ray energies and shield thicknesses.

Recently, a new approach has been suggested by the authors involving one of machine learning
techniques called Support Vector Machines, i.e., Support Vector Regression (SVR). Preliminary
investigations performed for double-layer shields revealed great potential of the method, but also pointed
out some drawbacks of the developed model, mostly related to the selection of one of the parameters
describing the problem (material atomic number), and the method in which the model was designed to
evolve during the learning process.

It is the aim of this paper to introduce a new parameter (single material buildup factor) that is to replace the
existing material atomic number as an input parameter. The comparison of two models generated by
different input parameters has been performed.

The second goal is to improve the evolution process of learning, i.e., the experimental computational
procedure that provides a framework for automated construction of complex regression models of
predefined accuracy.
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