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Construction of bi-cubic unstructured
splines with exact and approximate
C1-smoothness for shell simulations

Ensuring the continuity and smoothness of surfaces remains a significant
challenge in geometric modeling, particularly when dealing with complex con-
figurations such as extraordinary vertices [1]. In this talk, we examine different
techniques for constructing smooth surfaces, with a focus on approaches like
approximate C1 constructions, and the almost-C1 formulation [2]. Almost-
C1 splines are a type of bi-quadratic spline designed for fully unstructured
quadrilateral meshes, without limitations on the number or placement of ex-
traordinary vertices. Another technique is based on bi-cubic Coons patches
with Hermite interpolation curves [3]. The construction utilizes cubic Hermite
curves and bi-linear Coons interpolation, ensuring G1-continuity at the nodes
and C0-continuity across the edges. Each of these approaches presents specific
challenges, especially in ensuring continuity and effectively handling unstruc-
tured meshes for spline generation in surface modeling. We propose a bi-cubic
surface construction that ensures exact C1 continuity in regular regions while
preserving G1 continuity at extraordinary vertices. This construction is de-
signed to work with unstructured quadrilateral meshes and can be applied to
fourth-order problems, such as Kirchhoff–Love shells. This talk is based on on-
going research conducted within the project ”Isogeometric Multi-Patch Shells
and Multigrid Solvers”.
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