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Abstract. Triangle is a 2D quality mesh generator and Delaunay triangulator. Triangle was created
as part of the Quake project in the school of Computer Science at Carnegie Mellon University by
Jonathan R. Shewchuk. Triangle is a small C program and its Delaunay refinement algorithm for
quality mesh generation is a hybrid one. It includes divide-and-conquer and incremental insertion
algorithms and sweepline Delaunay triangulation algorithm. This paper is focused on the usage of
the Triangle and visualization the triangulation result in OpenSceneGraph.
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1. Introduction
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Figure 1.1 Triangle - A 2D Quality Mesh Generator and Delaunay Triangulator
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2. Triangle Usage
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[E:\Blogs\OpenCascade\Iriangle — Delaunay Triangulator>triangle
triangle [-prqg__a__ uAcDjeungBPNEIOXzo_¥S__iF1lsCQUh]l input_file
—p Triangulates a Planar Straight Line Graph (.poly file).
—r Refines a previously generated mesh.
—g Quality mesh generation. A minimum angle may be specified.
Applies a maximum triangle area constraint.
Applies a user—defined triangle constraint.
Applies attributes to identify triangles in certain regions.
Encloses the convex hull with segments.
Conforming Delaunay: all triangles are truly Delaunay.
Jettison unused vertices from output .node file.
Generates an edge list.
Generates a Uoronoi diagram.
Generates a list of triangle neighbors.
Generates an .off file for Geomview.
Suppresses output of boundary information.
Suppresses output of .poly file.
Suppresses output of .node file.
Suppresses output of .ele file.
Suppresses mesh iteration numbers.
Ignores holes in .poly file.
Suppresses use of exact arithmetic.
Numbers all items starting from zero (rather than one).
Generates second-order subparametric elements.
Suppresses boundary segment splitting.
Specifies maximum number of added Steiner points.
Uses incremental method, rather than divide—and-congquer.
Uses Fortune’s sweepline algorithm, rather than d-and-c.
Uses vertical cuts only, rather than alternating cuts.
Force segments into mesh by splitting {(instead of using CDT)>.
Check consistency of final mesh.
Quiet: No terminal output except errors.
Uerbose: Detailed information on what I’m doing.
Help: Detailed instructions for Triangle.
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Figure 2.1 Options for the Triangle
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[E:\Blogs\OpenCascade\Iriangle — Delaunay Triangulator triangle —-pc box.poly
Opening hox.poly.

Constructing Delaunay triangulation by divide—and-conguer method.
Recovering segments in Delaunay triangulation.

Removing unwanted triangles.

Writing box.1.node.
Writing box.1l.ele.
Writing box.1.poly.

Statistics:
Input vertice

Input segments
Input holes: 1

: 8
: 5

Mesh vertices: 8

Mesh triangles: 8

Mesh edges: 16

Mesh exterior boundary edges: 8

Mesh interior boundary edges: @

Mesh subsegments {(constrained edges): 8
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Figure 2.2 Triangle Usage
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Name Date modified Type Size
_| boxl.ele 2014/3/2915:01 ELE File
Generated by Triangle %
__| boxl.node |g—— 2014/3/2915:01 NODE File
box.1.poly 2014/3/2915:01 POLY File
__| box.poly 2014/3/29 11:05 POLY File
| smile.poly 2014/3/2913 POLY File

Triangle - Delaunay Triangulator.doc 2014/3/2 Microsoft Word D...
=] triangle.exe 2013/6/15 0:16 Application
=7 TriangleViewer.exe 2014/3/29 10:52 Application
box.poly
4 POLY File
Date modified: 2014/3/29 11:05
Size: 389 bytes

Date created: 2014/3/29 14:58

Figure 2.3 Nodes and Triangles data generated by Triangle
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Figure 2.4 Triangulation Mesh Generated by Triangle[-pc]
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Figure 2.5 Triangulation Mesh Generated by Triangle[-pqc]



3. Displaying Meshes
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Figure 3.1 Displaying the Meshes by ShowMe
N T 1E Windows #:1E R4 & B 2E U MK, FH OpenSceneGraph %5 | —~/IMET
TriangleViewer &7~ P#% . A1 132H node A1 element SCAF FR 08 1 £ BR2 7 B BLUO R o :







ss »> thelndex >> thelndexl >> theIndex2 >> thelndex3;

theTriangles. SetValue (theIndex,  Poly Triangle(thelndexl,  thelndex2,
theIndex3)) ;

}
}
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Figure 3.2 Generate Smiley Face Mesh by Triangle [-pc]
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Figure 3.3 Generate Smiley Face Mesh by Triangle [-pqc]
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4. Conclusions
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