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Shared vertex representation
Half-edge DS

Winged edge

Triangle based DS

Corner Table




Shared vertex representation easy to implement
quite compact

not efficient for traversal

for each face (of degree d), store:
e d references to incident vertices

for each vertex, store:
e | reference to its coordinates

faces vertex locations
7
class Point{ Memory COSt U]/ ﬂ (x()? y()? ZO)
double x; 'U3 'U (:El) yl? Zl)

double y; 1 2

) 3X f=06n U U3 IN( v2
U,
geometric information Size (number of references) \i

class Vertex Queries/Operations

Point p;

} List all vertices or faces

class Face{ Test adjacency between u and v
Vertex[] vertices;

} Find the 3 neighboring faces of f

combinatorial information | - List the neighbors of vertex v




Half-edge data structure: polygonal (orientable) meshes

AVAYAN)
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Size (number of references)

geometric information

U€7ifxﬁ<e) OZUOOSitG( ) ,x" class Halfedge({

’ Halfedge ©prev, next, opposite;
Vertex v;
Face f;

}

class Vertex{
Halfedge e;
Point p;

class Face({
Halfedge e;
}

combinatorial information




Half-edge data structure: polygonal (orientable) meshes

3Xh+n~3x(2)+n

Size (number of references)

vertex(e) opposite(e) .-

class Point{
double x;
double y;
}

geometric information

class Halfedge{
Halfedge ©prev, next, opposite;
Vertex v;
Face f;

}

class Vertex{
Halfedge €3
Point p;

class Face({
Halfedge e;
}

combinatorial information




Half-edge data structure: efficient traversal

public int vertexDegree(Vertex<X> v) {
int result=0;
Halfedge<X> e=v.getHalfedge();

Halfedge<X> pEdge=e.getNext().getOpposite();
while(pEdgel=e) {
pEdge=pEdge.getNext().getOpposite();
// result++;
T e }
|

return result+l;

e — v.halfedge

public int degree() {
Halfedge<X> e,p;
. if(this.halfedge==null) return ©;
vertex(e) o _ opposite(e)
’ e=halfedge; p=halfedge.next;
int cont=1;
while(pi=e) {
cont++;
p=p.next;
3

return cont;




Half-edge data structure: efficient traversal

public int vertexDegree(Vertex<X> v) {
int result=0;
Halfedge<X> e=v.getHalfedge();

Halfedge<X> pEdge=e.getNext().getOpposite();
while(pEdgel=e) {
pEdge=pEdge.getNext().getOpposite();

. oxch result++;

e.next.opposite }

return result+l;

public int degree() {
Halfedge<X> e,p;
. if(this.halfedge==null) return ©;
vertex(e) o _ opposite(e)
’ e=halfedge; p=halfedge.next;
int cont=1;
while(pi=e) {
cont++;
p=p.next;
3

return cont;




Half-edge data structure: efficient traversal

public int vertexDegree(Vertex<X> v) {
int result=0;
Halfedge<X> e=v.getHalfedge();

Halfedge<X> pEdge=e.getNext().getOpposite();

while(pEdgel=e) {
pEdge=pEdge.getNext().getOpposite();
result++;

e

N }
\\\1 e.next.opposite

e.next.opposite.next
PP return result+l;

public int degree() {
Halfedge<X> e,p;
. if(this.halfedge==null) return ©;
vertex(e) o _ opposite(e)
’ e=halfedge; p=halfedge.next;
int cont=1;
while(pi=e) {
cont++;
p=p.next;
3

return cont;




Half-edge data structure: polygonal manifold meshes

vertex(e) opposite(e) -

can we represent them?




Triangle based DS: for triangle meshes (used in CGAL)

class Point{ class Triangle{ fOI' eaCh triangle Store.
float x; Triangle tl, t2, 443; 4 :

float y; Vertex vl, vz, v3; e 3 references to neighboring faces
} . . .
class Vertex{ e 3 references to incident vertices
Triangle root; for each vertex, store:
Point p; . .
oo e 1 reference to an incident face

connectivity

v
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Size (number of references)




Triangle based DS: mesh traversal operators

class Point{ class Triangle{

float x; Triangle t1, t2, t3;

float y; Vertex vl1l, v2, v3;
float z; }
} class Vertex{

Triangle root;
Point p;
}

connectivity

we can locate a point, by per-
forming a walk in the triangula-
tion

the data structure supports the following operators

v = vertex(A, i) int cw(int i) {return (i +2)%3; }
A = face(v) int cew(int i) {return (i + 1)%3; }
i = vertexIndex(v, A) 2V
go = neighbor(A, 1) :
g1 = neighbor(A, ccw(i))

g2 = neighbor(A, cw(i))

z = vertex(gs, faceIndex(gs, A))

92

int degree(int v) { we can turn around
intd=1;

int f = face(v); a Vvertex, by com-
int g = neighbor(f, cw(vertexIndex(v, f))); blmng the operators
while (g! =f) {
int next = neighbor(g, cw(facelndex(f, g))); above
int i = facelndex(g, next);
g = next;
d++;
}

return d;




Triangle based DS: mesh update operators

class Point{ class Triangle({

float x; Triangle t1, t2, 43; the data structure supports the following operators
float y; Vertex vl1, v2, v3j

float z; ] removeVertex(v)

} class Vertex{

Triangle root; Spl 1tFaCe(f>

Point p;
}

connectivity

removeVertex(v)

+—>
splitFace(f)

edgeFlip(e)

the data structure is modifiable

all these operators can be performed in O(1) time
edgeFlip(e)
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