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class Site
{
public:
Point p;
private:
double x_, y_; //coordinates of this site
Face* incFace_; //the face that this site belongs to

+;

class Vertex
{
public:
Point p;
private:
double x_, y_; //coordinates of v



Halfedge* incEdge_; //pionter to any outgoing incident halfedge

b
class Face
{
private:
Site* site_; //the site of this face
Halfedge* incEdge_; //any incident halfedge
b

class Halfedge

{

public:
bool hasDraw;

private:
Halfedge* twinEdge_; //pointer to twin halfedge
Vertex* oriVertex_; //pointer to origin vertex
Face* incFace_; //pointer to left incident face
Halfedge* prevEdge_; //pointer to CCW previous halfedge
Halfedge* nextEdge_; //pointer to CCW next halfedge
Point* midPoint_; //the midpoint of the two sites of this halfedge
Vector* direction_; //the direction of this halfedge
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VoronoiDiagram* partition(vector<Point> &origin, int left, int right)

{

if(right - left < 3)

{
VoronoiDiagram * result = smallVD(origin, left, right);//43-#TH 5 2 5% 3 /) sites
return result;

lelse

{
VoronoiDiagram * leftResult = partition(origin, left, (left+right)/2);
VoronoiDiagram * rightResult = partition(origin, (left+right)/2 + 1, right);
return mergeVD(leftResult, rightResult);

}



89 2: merge

VoronoiDiagram* mergeVD(VoronoiDiagram* left, VoronoiDiagram* right)
{
VoronoiDiagram * result = new VoronoiDiagram();
vector<DevideChain> devideChain;
left->convex_hull = GeometryTool::getConvexHullUseGrahamScan(left->sites);
right->convex_hull = GeometryTool::getConvexHullUseGrahamScan(right->sites);
tangentLine(left->convex_hull,  right->convex_hull,  *leftMax, *|leftMin,
*rightMax, *rightMin);//i8 i ™ 53775 2 upper bound F1 lower bound, #4i 5 1H
IFEANE IR S
bool tobottom = false;
do
{
tobottom = ((*leftMax).p == (*leftMin).p && (*rightMax).p == (*rightMin).p);
chain = bisector(leftMax, rightMax);//43 %] leftmax F rightMax H1HEZE
leftPoint = computelntersectionPoint(leftMax, chain);//i 5. chain 5 /¢ site X}
W face [FIAC A
rightPoint = computelntersectionPoint(rightMax,chain);//11 % chain 54 site
X}V face AL
if(leftPoint.y > rightPoint.y)//5¢ 5 2530 site AHAC
{
leftMax = IntersectionEdge.twin.face.site// 5 5 /= site
devideChain.push_back(IntesectionEdge,chain);
Jelse if (rightPoint.y > leftPoint.y) //4¢ 5 451/ site FHAZ

{
rightMax = IntersectionEdge.twin.face.site// 5 Hi 7 site
devideChain.push_back(IntesectionEdge,chain);

lelse

{
[IEFRE R

}

twhile(!tobottom);

connectWithChain(devideChain, left, right);//i%$% chain
result = (*right) + (*left);

return result;
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3.2.1 FHiGTERED

e Let P be aset of n points in the plane.
e If the points are vertically partitioned into two subsets R and B.
e consider the Voronoi diagram of the sets R and B.
¢ then the Voronoi diagram of P substantially coincides with the Voronoi diagrams of R
and B!
¢ In fact, there exists a monotone chain of edges of V or(P) such that V or(P) coincides with V
or(R) to the left of the chain, and it coincides.

3.2.2 HikEE

1. Sort the points of P by abscissa (only once) and vertically partition P into two subsets R and B,
of approximately the same size.
Recursively compute V or(R) and V or(B).
Compute the separating chain.
Prune the portion of V or(R) lying to the right of the chain and the portion of V or(B) lying to
its left.

L] o 5 1) 53R i -
* Initialization-Find the two halflines(f&4i /™ (3 U1 57).
e Starting with one of the halflines, and until getting to the other one, do:

e Eachtimeanedgee & b(R,B) begins, such that e C bij, pi € Randpj € B, do:

e Detect its intersection with V orR(pi).



e Detect its intersection with V orB(pj).
e Choose the first of the two intersection points.
e Detect the site pk corresponding to the new starting region

Replace pi or pj (as required) by pk.
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VoronoiDiagram* partition(vector<Point> &origin, int left, int right)

{
if(right - left < 3)

{
VoronoiDiagram * result = smallVD(origin, left, right);//43- 5 vH 5 2 5% 3 /) sites
return result;

lelse

{
VoronoiDiagram * leftResult = partition(origin, left, (left+right)/2);
VoronoiDiagram * rightResult = partition(origin, (left+right)/2 + 1, right);
return mergeVD(leftResult, rightResult);

}



89 2: merge

VoronoiDiagram* mergeVD(VoronoiDiagram* left, VoronoiDiagram* right)
{
VoronoiDiagram * result = new VoronoiDiagram();
vector<DevideChain> devideChain;
left->convex_hull = GeometryTool::getConvexHullUseGrahamScan(left->sites);
right->convex_hull = GeometryTool::getConvexHullUseGrahamScan(right->sites);
tangentLine(left->convex_hull,  right->convex_hull,  *leftMax, *leftMin,
*rightMax, *rightMin);//I8 i ™ 453775 21 upper bound F lower bound, 43 5 1H
IFEANEE IR S
bool tobottom = false;
do
{
tobottom = ((*leftMax).p == (*leftMin).p && (*rightMax).p == (*rightMin).p);
chain = bisector(leftMax, rightMax);//43 %] leftmax F rightMax H1HEZE
leftPoint = computelntersectionPoint(leftMax, chain);//i 5. chain 5 /¢ site X}
. face [FIAC A
rightPoint = computelntersectionPoint(rightMax,chain);//11 % chain 54 site
X}V face AL
if(leftPoint.y > rightPoint.y)//45G 5 4214 site FHAC
{
leftMax = IntersectionEdge.twin.face.site// 5 5 /= site
devideChain.push_back(IntesectionEdge,chain);
Jelse if (rightPoint.y > leftPoint.y) //4¢ 5 451/ site FHAZ

{
rightMax = IntersectionEdge.twin.face.site// 5 Hi 7 site
devideChain.push_back(IntesectionEdge,chain);

lelse

{
JIEFRE R

}

twhile(!tobottom);

connectWithChain(devideChain, left, right);//i%$% chain
result = (*right) + (*left);

return result;
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RS B ATIN TR T

A 2 4 8 16 32 64 128 256
jih ey 0ms 0ms 1ms 3ms 10 ms 27 ms 80 ms 277 ms
VAR 0ms 1ms 2ms 8 ms 22 ms 65 ms * *

*OPUEIAH TIEAAE L bug, HOS B IEE SIS

BRETE L, T RAESRAEA AR N BATTE, B AT, Hod 2y
AT DL T REAL BRI ANIS U AERENLAE R TG DU 85 BRI BT )3, S0 ¥R TAE
R Z NG DL R 2 HBLER

7. SRS

AR S SE R AR AR LD, e BATTA S, Ay 5 e AU i S 2 R R
AEUE o = NI S R =R AN ] (R HIEAR S5 R, JOF HAT B iAW 727y, 33
LR o RN, K ) PR S BA TS IS T KRN I7E debug £, XFEFIERER
BRI 77

SR, AU AL T RAIAD IR, B0 voronoi AR S 1 SIEELAN 5 AR
NERAE S FEP IR AE ) BB BT A5 4

8. 7% HK

1 S URTERERUE S, B4

2. Aurenhammer, Franz. "Voronoi diagrams—a survey of a fundamental geometric data
structure." ACM Computing Surveys (CSUR) 23.3 (1991): 345-405.

3. Klein, Rolf. "Abstract Voronoi diagrams and their applications." Computational Geometry and
its Applications. Springer Berlin Heidelberg, 1988. 148-157.

4. Fortune, Steven. "A sweepline algorithm for Voronoi diagrams." Algorithmica 2.1-4 (1987):
153-174.




	1. 实验内容
	2. 数据结构
	3. 算法描述
	3.1 增量法
	3.1.1 增量法概述
	3.1.2 重点及难点

	3.2 分治法
	3.2.1 分治法概述
	3.2.2 算法思路
	3.2.3 详细实现：


	4. 程序使用方法
	5. 例子演示
	6. 性能与鲁棒性分析
	7. 实验总结
	8. 参考文献

