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Algorithm for an Acute Angle

Dart in 3D Apparel Design
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Abstract: A new Triangular mesh generation algorithm b
CAD system was developed. Triangular element shape wa

ased on Delaunay triangulation for three-dimensional apparel
s chosen to represent complex pattern shapes effectively. The

triangulation scheme is based on incremental searching method and extreme pattern geometries such as a narrow dart
angle, which conventional mesh generation algorithms could not deal with, was considered. The initial pattern shape is
assumed to be a general non-convex polygon with holes and darts. Input data were transformed to an integer domain to
reduce round off error. Local triangulation scheme and edge-based half-plane searching scheme were used to optimize

calculation speed and the resultant meshes showed good

triangulation for 3D apparel CAD patterns.
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2.1. Mesh Element Shape
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(a) Quadrilateral (from ABAQUS®) (b) Triangular

Figure 1. Comparison of mesh element shape.

Figure 2. Assignment of anisotropic material property.
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(a) Effect of Delaunay radius test

(left : input node data, middle : circumcircle grouping, right: final mesh)

(b) Effect of arbitrary triangulation without Delaunay test

Figure 3. Example of Delaunay radius test.
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Figure 4. A concentric circle problem.
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Figure 5. Triangulation procedure.
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Figure 6. Local triangulation.
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Figure 7. Edge-based half-plane searching.

Table 1. Triangulation time

71204 . 2R

Number of nodes Number of elements Time (seconds)

43 43 0.15
119 193 0.94
415 772 1.36

1068 2064 8.57
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(a) Initial dart shape

(¢) Right configuration

Figure 8. Schematic view of zero angle dart triangulation.

(a)Boundary nodes (b)Constructed mesh  (¢) Laterally stretched pattern

Figure 9. Example of meshing pattern with zero-angle dart.
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Figure 11. Sub-regional Delaunay triangulation.
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2.6. Adding Dart Line Interactively
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(a} Initial mesh data (0th graph)

(b) 1st graph (¢) 2nd graph

Figure 12. Example of Dijkstra algorithm until 2nd loop.

(a) original pattern (¢) Mesh groups to be reconstructed

(b) dart insertion line found by Dijkstra algorithm (d) Local mesh flattened and re-meshed

Figure 13. Example of 3D dart insertion and lateral stretchine

(a) Intial alignment

Figure 14. Example of 3D pattern alignment and sewing.

(e) Laterally stretched pattern to verify the inserted dart
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