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Figure 1.1 Shaded Cylinder and Box
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Figure 1.2 Mesh generated by OpenCascade
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Figure 2.2 Voronoi diagram for 10 randomly points (Generated by MATLAB)
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Figure 3.1 Delaunay Triangulation (Generated by MATLAB)
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Figure 3.2 Delaunay Edge
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Figure 3.3 Illustrate Delaunay Edge
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* Copyright (c) 2013 eryar All Rights Reserved.

*

* File : Main.cpp

* Author : eryar@le63.com

* Date : 2013-05-26

* Version : 0.1

*

* Description : Use BRepMesh Delaun class to learn
* Delaunay's triangulation algorithm.
*

*/

// Open Cascade library.

#include <gp Pnt.hxx>

#include <gp Pln.hxx>

#include <BRep Tool.hxx>

#include <TopoDS.hxx>

#include <TopoDS Edge.hxx>

#include <TopoDS Wire.hxx>

#include <TopoDS Face.hxx>

#include <BRepBuilderAPI MakeEdge.hxx>
#include <BRepBuilderAPI MakeWire.hxx>
#include <BRepBuilderAPI MakeFace.hxx>

#include <BRepPrimAPI MakeBox.hxx>
#include <BRepPrimAPI MakeCone.hxx>
#include <BRepPrimAPI MakeCylinder.hxx>

#include <BRepPrimApI MakeSphere.hxx>

#include <BRepMesh.hxx>

#include <TopExp Explorer.hxx>

#include <Poly Triangulation.hxx>
#include <TShort ArraylOfShortReal.hxx>

#pragma comment (lib, "TKernel.lib")
#pragma comment (1lib, "TKMath.lib")



#pragma comment (1lib, "TKBRep.lib")
#pragma comment (lib, "TKPrim.lib")
#pragma comment (1lib, "TKMesh.lib")
#pragma comment (1lib, "TKTopAlgo.lib")

// OpenSceneGraph library.

#include <osgDB/ReadFile>

#include <osgViewer/Viewer>

#include <osgViewer/ViewerEventHandlers>

#include <osgGA/StateSetManipulator>

#pragma comment (1lib, "osgd.lib")
#pragma comment (1lib, "osgDbd.lib")
#pragma comment (1lib, "osgGAd.lib")

#pragma comment (1lib, "osgViewerd.lib")

osg::Node* BuildShapeMesh(const TopoDS Shape& aShape)
{
osg::ref ptr<osg::Group> root = new osg::Group():;
osg::ref ptr<osg::Geode> geode = new osg::Geode()
osg::ref ptr<osg::Geometry> triGeom = new osg::Geometry();
osg::ref ptr<osg::Vec3Array> vertices = new osg::Vec3Array():

osg::ref ptr<osg::Vec3Array> normals = new osg::Vec3Array();

BRepMesh: :Mesh (aShape, 1);

TopExp Explorer faceExplorer;

for (faceExplorer.Init(aShape, TopAbs FACE); faceExplorer.More();
faceExplorer.Next ())
{
TopLoc Location loc;

TopoDS Face aFace = TopoDS::Face(faceExplorer.Current()):-

Handle Poly Triangulation triFace =
BRep Tool::Triangulation(aFace, loc);

Standard Integer nTriangles = triFace->NbTriangles();

gp_Pnt vertexl;
gp_Pnt vertex2;
gp_Pnt vertex3;
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Standard Integer nVertexIndexl =

Standard Integer nVertexIndex2



Standard Integer nVertexIndex3 = 0;

TColgp ArraylOfPnt nodes(l, triFace->NbNodes()):
Poly ArraylOfTriangle triangles(l, triFace->NbTriangles()):

nodes = triFace=>Nodes();

triangles = triFace=>Triangles();
for (Standard Integer i = 1; i <= nTriangles; i++)
{

Poly Triangle aTriangle = triangles.Value(i);

aTriangle.Get (nVertexIndexl, nVertexIndex2, nVertexIndex3) ;

vertexl = nodes.Value(nVertexIndexl) ;

vertex?2 nodes.Value (nVertexIndex2) ;

vertex3 = nodes.Value(nVertexIndex3) ;

gp_XYZ vectorl2(vertex2.XYZ() - vertexl.XYZ()):;
gp_XYZ vectorl3(vertex3.XYZ() - vertexl.XYZ()):
gp_XYZ normal = vectorl2.Crossed(vectorl3);

Standard Real rModulus = normal.Modulus();

if (rModulus > gp::Resolution())

{
normal .Normalize();
}
else
{
normal.SetCoord (0., ’ )
}

vertices=->push back(osg::Vec3(vertexl.X (), vertexl.Y(),
vertex1.z())):

vertices=->push back(osg::Vec3(vertex2.X(), vertex2.Y(),
vertex2.72())):

vertices=->push back(osg::Vec3(vertex3.X(), vertex3.Y(),
vertex3.Z2()));

normals=->push back(osg::Vec3(normal.X(), normal.Y(),
normal.z()));
}



triGeom=>setVertexArray(vertices.get())
triGeom=>addPrimitiveSet (new

osg::DrawArrays (osg::PrimitiveSet: :TRIANGLES, 0, vertices=>size())):;

triGeom=>setNormalArray(normals) ;

triGeom->setNormalBinding (osg::Geometry::BIND PER PRIMITIVE) ;

geode=>addDrawable (triGeom) ;

root=>addChild (geode) ;

return root.release():;

int main(int argc, char* argvl[])

osgViewer::Viewer myViewer;

osg::ref ptr<osg::Group> root = new osg::Group();

root=->addChild(BuildShapeMesh (BRepPrimAPI MakeCylinder (.6, 1))):

myViewer.setSceneData (root) ;

myViewer.addEventHandler (new
0sgGA::StateSetManipulator (myViewer.getCamera () =>getOrCreateStateSet ()
));

myViewer.addEventHandler (new osgViewer::StatsHandler) ;

myViewer.addEventHandler (new osgViewer::WindowSizeHandler) ;

return myViewer.run();
}
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Figure 4.1 Cylinder mesh generated by BRepMesh::Mesh
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* Copyright (c) 2013 eryar All Rights Reserved.

*

* File : Main.cpp

* Author : eryar@l63.com

* Date : 2013-05-26

* Version : 0.1

*

* Description : Use BRepMesh Delaun class to learn
* Delaunay's triangulation algorithm.

*

*/

#include <BRepMesh Edge.hxx>

#include <BRepMesh Delaun.hxx>

#include <BRepMesh ArraylOfVertexOfDelaun.hxx>
#include <TColStd MapIteratorOfMapOfInteger.hxx>

#pragma comment (1ib, "TKernel.lib")

#pragma comment (1lib, "TKMesh.lib")

int main(int argc, char* argvl[])

{
BRepMesh ArraylOfVertexOfDelaun vertices(l, 4);

vertices.SetValue(l, BRepMesh Vertex(0, 0, MeshDS Free));
vertices.SetValue(2, BRepMesh Vertex(l, 0, MeshDS Free));
vertices.SetValue (3, BRepMesh Vertex(l, 1, MeshDS Free));

vertices.SetValue(4, BRepMesh Vertex(0, 1, MeshDS Free));

BRepMesh Delaun triangulation(vertices):;

//triangulation.AddVertex (BRepMesh Vertex (0.5, 0.5,
MeshDS OnSurface)) ;

Handle BRepMesh DataStructureOfDelaun meshData =

triangulation.Result() ;
std::icoutK"Iterate Mesh Triangles:"<<Lstd::endl;

MeshDS MapOfInteger::Iterator triDom;

for (triDom.Initialize(meshData=>ElemOfDomain()); triDom.More():;
triDom.Next ())

{



Standard Integer triId = triDom.Key();
const BRepMesh Triangle& curTri = meshData->GetElement (triId);

Standard Integer vertexIndexl ;

Standard Integer vertexIndex2 = 0;
Standard Integer vertexIndex3 = 0;
Standard Integer edgelndexl = 0;

Standard Integer edgelIndex2 ;

Standard Integer edgelIndex3 ;

Standard Boolean ol Standard False;

Standard Boolean o2 Standard False;

Standard False;

Standard Boolean o3

curTri.Edges (edgeIndexl, edgelIndex2, edgelIndex3, ol, 02, 03);

const BRepMesh Edge& edgel
const BRepMesh Edge& edge?2

meshData=>GetLink (edgeIndexl) ;
meshData=>GetLink (edgeIndex?2) ;
meshData=>GetLink (edgeIndex3) ;

const BRepMesh Edge& edge3

vertexIndexl = (0l1? edgel.FirstNode(): edgel.LastNode()):
vertexIndex2 = (0l1l? edgel.LlLastNode() : edgel.FirstNode()):
vertexIndex3 = (02? edge2.LastNode() : edge2.FirstNode()):

const BRepMesh Vertexé& vertexl

meshData=>GetNode (vertexIndexl) ;

const BRepMesh Vertex& vertex?2
meshData=>GetNode (vertexIndex?2) ;

const BRepMesh Vertex& vertex3

meshData=>GetNode (vertexIndex3) ;

const gp XY& pl vertexl.Coord() ;

const gp XY& p2 vertex2.Coord() ;

const gp XY& p3 vertex3.Coord() ;

std:icoutKK"———————~ "«<std:endl;
std::coutk<pl.X()<K<" , "<K<Lpl.Y()<<std::endl;
std::coutk<p2.X ()K" , "<K<Lp2.Y()<<std::endl;
std::coutk€p3.X ()K" , "<K<Lp3.Y()<<std::endl;
std::icoutKL"========"<<Lstd::endl;

return

~.
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