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Abstract

The aortic valve is composed of complex surfaces. Its geometric model requires high-order free-
form surface representation, and its physical field requires mesh discrete representation. There is
an incompatible representation format between the two. To address this problem, this paper pro-
poses a three-dimensional aortic valve body parametric construction method that can be used for
isogeometric analysis. First, the aortic valve area is segmented from the CT image and converted
into point cloud data. The point cloud data is segmented into six surface areas by twelve cutting
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lines; secondly, the spline surface is used to construct the geometric expression of each surface area,
and the surface spline surface is used to generate a volume parametric model through volume Bool-
ean and operation; finally, the Hu (Hounsfield Unit) value information of the point cloud data is used
to construct a multi-material distribution parametric model. Examples show that this method can
express complex surfaces with fewer degrees of freedom and store multi-material distribution in-
formation. Based on the volume parametric model, the aortic valve geometric expression and ma-
terial distribution are coupled, and the integration of computer-aided design CAD and computer-
aided engineering CAE is completed.
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Figure 1. Image data import
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Figure 2. Threshold segmentation
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Figure 3. Quadrilateral bounding wireframe
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Figure 4. Spline surface fitting of point cloud data
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Figure 5. Hexahedron boundary wireframe
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Figure 6. Volume parameterization model construction process
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