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Isogeometric analysis (IGA) is emerging as a technology bridging Computer Aided Ge-
ometric Design (CAGD), most commonly based on Non-Uniform Rational B-Splines
(NURBS) surfaces, and engineering analysis. In finite element and boundary element
isogeometric methods (FE-IGA and IGA-BEM), the NURBS basis functions that de-
scribe the geometry define also the approximation spaces. In the FE-IGA approach, the
surfaces generated by the CAGD tools need to be extended to volumetric descriptions,
a major open problem in 3D. This additional passage can be avoided in principle when
the partial differential equations to be solved admit a formulation in terms of boundary
integral equations, leading to Boundary Element Isogeometric Analysis (IGA-BEM). The
main advantages of such an approach are given by the dimensionality reduction of the
problem (from volumetric-based to surface-based), by the fact that the interface with
CAGD tools is direct, and by the possibility to treat exterior problems, where the com-
putational domain is infinite. By contrast, these methods produce system matrices which
are full, and require the integration of singular kernels. In this paper we address the sec-
ond point and propose a nonsingular formulation of IGA-BEM for 3D Stokes flows, whose
convergence is carefully tested numerically. Standard Gaussian quadrature rules suffice to
integrate the boundary integral equations, and carefully chosen known exact solutions of
the interior Stokes problem are used to correct the resulting matrices, extending the work
by Klaseboer et al. (Journal of Fluid Mechanics, 696(1):468–478, 2012) to IGA-BEM.


