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This paper is dedicated to the description of the application of a neural network approach to the numerical
integration of single and double integrals and its implementation as a Python programming language library
“Skuld”. The essence of the approach is to train a neural network model to approximate the integrand and
then to use the parameters of the model to numerically calculate the value of the integral.

The usage of this approach can decrease time and computational complexity required to get a numerical in-
tegration result, especially when the number of integrand variables is large. Where the common numerical
methods become too complex, this numerical approach allows calculations to be less demanding of the com-
putational time and resources.

Single and double integrals are well integrated with common numerical methods, however, this work is a
foundation for further development of the neural network integration library “Skuld”capable of numerical
integration of multiple integrals, where the approach will unfold its advantages.

The paper describes the mathematical foundation of the approach and its software implementation: the
“Skuld”library. The library was tested using Genz’s test functions and was applied for calculations within
the framework of a physics problem of modeling of meson properties in a QCD-motivated model with sepa-
rable interaction kernel for the NICA experiment.
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