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Half-edge data structures

Exercise 1. Suppose we are given the following 2D mesh specified in
terms of its vertices V and faces F.

v, = (1,4) v, = (3,4) vy = (2,2)
v, = (4,2) vs = (1,0) ve = (3,0)

V = {V{, Vs, V3, Vy, Vs, Vg |

F — {(Vl, V3, Vz), (Vza V39 V4)9 (Vla vSa V3)9 (V39 VSa V69 V4)}



Half-edge data structures

Exercise 1. Suppose we are given v, = (1,4) v, = (3,4) vy = (2,2)
the following 2D mesh specified in

v, = (4,2 ve = (1,0 ve = (3,0
terms of its vertices V and faces F. 4 = (42) s = (1L0) 6= 30)
Draw the half-edge diagram V= V15 V2, V3, Vg Vs, Vs
corresponding to the mesh. Assume
that we create boundary half-edges
as appropriate so that every edge
always corresponds to two half- V2
edges. e,

F = {(VI, V3, Vz), (Vz, V3, V4), (Vp Vs, V3)9 (V39 Vs, Vg, V4)}

Note: Face vertices are specified in winding order



Half-edge data structures

Half-edge index Origin Twin Next | Prev Incident face
1 Vs €9 es €9 %)
2 V1 e1 €18 e11 f3
3 (2 ey es el %)
4 () es €12 €13 f1
5 V9 €q - es %)
6 (2 €5 €14 €15 fo
7 V4 es €9 es %]
8 Vg €7 €16 €10 f4
9 Ve €10 e ey %]

10 (7 2 eg e1r fa
11 U3 €12 €2 €18 f3
12 V1 €11 €13 ey fi
13 U3 €14 €4 €12 fi
14 () €13 €15 €6 fo
15 v3 e16 € e14 fo
16 V4 €15 €17 es fa
17 U3 €18 €10 €16 f4
18 (0 e1r e11 ) f3




Half-edge data structures

// HalfEdge structure
struct HalfEdge {

Given the following declaration for a aLfEdoe* prev.

half-edge structure: HalTECge” Twin;

Vertex* origin;
Face* face;
- - b
Exercise 2. Write pseudocode for an
// Vertex structure

algorithm to compute the centroid of  struct vertex {

Vec3 position;

Ei'fi](}(}uf? } HalfEdge* halfedge; // a half-edge that goes out of this vertex
: : // F truct
We define the “pseudo centroid” of a struct Face {
. HalfEdge* halfedge; // a half-edge belonging to this face
face to be: }
V
~f

where | f| is the number of vertices in f



Half-edge data structures

// Compute the pseudo-centroid of a face
Vec3 ComputePseudoCentroid(Face f) {

Vec3 pseudo centroid = Vec3(0, 0, 0);

int count = 0;

HalfEdge* start 1t = f.halfedge;

HalfEdge* 1t = start 1t;

do {
pseudo centrold += 1t->origin->position;
count += 1;
1t = 1t->next:

} while (1t != start 1it);

return pseudo centroid / count;



Half-edge data structures

// HalfEdge structure
struct HalfEdge {

Given the following declaration for a Hal fEdge* next;
HalfEdge* prev;
half-edge structure; Hal fEdge* twin;

Vertex* origin;
Face* face;

- - };
Exercise 3. Write pseudo-code for |
. - - // Vertex structure ‘b €13 ._eb
an algorithm which given a vertex  struct vertex { -~ =
returns the Valence Of the Vertex Halegge* hah"edge; // a half-edge that goes out of this vertex
};

Reminder: valence = the number of it ("
INCI i HalfEdge* halfedge; // a half-edge belonging to this f
Incident vertices . Malfdge® halfedge; // a half-edge belonging to this face



Half-edge data structures

// Count the valence of a vertex
1int CountValence(Vertex v) {

int valence = 0;
HalfEdge* start 1t = v.halfedge;
HalfEdge* 1t = start_it;
do {

valence += 1:

1t = 1t->prev->twin;
} while (1t != start 1it);
return valence:



