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From CAD to Analysis: Automatic Generation of
Isogeometric B-Rep Analysis(IBRA) Input using Open
Cascade Library

Description

Traditional design and analysis workflow relies on two strongly decoupled fields: Computer Aided Design (CAD) and
Computer Aided Engineering (CAE). In between, meshing is required, which is usually labor-intensive and brings in
discretization error. Isogeometric B-Rep analysis is an advanced numerical method that enables analysis directly on
CAD-native boundary-represented (B-Rep) geometry model, with Non-Linear Uniform B-Spline (NURBS) as shape func-
tions. With trimming and multi-patch coupling techniques, IBRA offers a powerful framework for analysis of complex
geometries.

Open CASCADE Technology (OCCT) is an open-source full-scale 3D geometry library. This project aims to develop an
automated workflow that generates IBRA input using Open Cascade geometry kernel. It provides practical exposure to
spline-based geometry, computational geometry algorithms, and modern isogeometric analysis workflows. It is a hands-
on opportunity to dive into cutting-edge research in CAD-integrated workflow and IBRA.

Task

o Literature Review: Familiarize with state-of-the-art methods in Isogeometric B-Rep Analysis (IBRA),

o Geometry extraction and representation: extract NURBS surface/curve geometry and topology data
through the Python/ C++ interface of Open Cascade geometry kernel and construct an analysis-suitable B-
Rep input structure

o Potential extension: extent input generation workflow to the definition of load cases, boundary conditions,
material properties, multi-patch coupling, and embedded entities.

e Validation and demonstration: Integrate the new data exchange format into Kratos Multiphysics and test
the pipeline on representative CAD geometries.
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