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ShortestPath(s, s, g)
Input. A set S of disjoint polygonal obstacles, and two points s, the start position and goal position in
the free space.
Output. The shortest collision-free path connecting start and goal positions .
1. Gvis < VISIBILITY_GRAPH(S U {s,g})
2. Assign each arc (v, w) in Gvis a weight, which is the Euclidean length of the segment vw.
3. Use Dijkstra’s algorithm to compute a shortest path between the start and final points in Gvis .

VisibilityGraph(S)

Input. A set S of disjoint polygonal obstacles.

Output. The visibility graph Gvis (S).

1. Initialize a graph G = (V, E) where V is the set of all vertices of the polygons in S and E = 0.
2. for all verticesv € V

3 do W < VisibleVertices(v, S)

4. For every vertexw € W, add the arc (v, w) to E.

5

. return G

VisibleVertices(p, S)

Input. A set S of polygonal obstacles and a point p that does not lie in the interior of any obstacle.
Output. The set of all obstacle vertices visible from p.

1. Sort the obstacle vertices according to the clockwise angle that the half line from p to each vertex



makes with the positive x-axis. In case of ties, vertices closer to p should come before vertices farther
from p. Letwl, ..., wn be the sorted list.

2. Let p be the half-line parallel to the positive x-axis starting at p. Find the obstacle edges that are
properly intersected by p, and store them in a balanced search tree T in the order in which they are
intersected by p.

3.wW—{}

4. fori—1ton

5. do if Visible(wi ) then Add wi to W.

6. Insert into T the obstacle edges incident to wi that lie on the clockwise side of the half-line
from p to wi .
7. Delete from T the obstacle edges incident to wi that lie on the counterclockwise side of the

half-line from p to wi.
8. return W

Visible(wi )
1. if pwi intersects the interior of the obstacle of which wi is a vertex, locally at wi
2. then return false

3 else if i = 1 or wi-1 is not on the segment pwi

4 then Search in T for the edge e in the leftmost leaf.
5 if e exists and pwi intersects e

6. then return false

7 else return true

8 else if wi-1 is not visible

9 then return false

10. else Search in T for an edge e that intersects wi-1 wi .
11. if e exists

12. then return false

13. else return true
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Joseph O'Rourke. Computational Geometry in C.

D.T.Lee. Proximity and reachability in the plane.

S.K.Ghosh, D.M.Mount. An output-sensitive algorithm for computing visibility graphs.

Joseph S. B. Mitchell. Shortest paths among obstacles in the plane.

J. Hershberger, S. Suri. An optimal algorithm for Euclidean shortest path.

Joseph S. B. Mitchell, Gfinter Rote, Gerhard Woeginger. Minimum-link paths among
obstacles in the plane.

Xiangzhi Wei, Ajay Joneja. On Minimum Link Monotone Path Problems.
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Geometric.cpp //1Z 0k HARSI]
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class Vertex;
class Edge;
class Polygonal;

class Polygonal

{
public:

vector<Vertex *> vertices;

int direction;

VIE2UNAISE S=)
/NIRRT RS, 2N

//0 FoRWmEr, 1 M.
Polygonal(int d = 1) : direction(d)

{

vertices.clear();

}

void AddVertex(Vertex *v);
void CalcDirection();
vector<Edge *> GetEdges();

class Vertex

{

public:
CvPoint pos;
Polygonal *pg;
Vertex *pre;
double d;
bool dealt;
//. ..

class Edge

{
public:

Vertex *vl;
Vertex *v2;

/7T R
//itEdirection
/T EII RS
J/TS AL E
VIR =N NSk

//used for shortest path
//used for shortest path
//used for shortest path

/730K
17300 75— AT

/7€ SRR I KN R R
bool operator<(const Edge &e)

{
int x;
int y;



X = Geometric::ToLeft(vl->pos, v2->pos, e.v1l->pos)
+ Geometric::ToLeft(vl->pos, v2->pos, e.v2->pos);
y = Geometric::ToLeft(e.vl->pos, e.v2->pos, v1->pos)

+ Geometric::ToLeft(e.vl->pos, e.v2->pos, V2->pos);
return x < y;

}
bool operator==(const Edge &e)
{
return (vl == e.vl && Vv2 == e.v2);
}
}:
GIENREES 2V dan*
class Geometric
{
public:

c 3} B

static const double eps; //T X7 &E

static int Sign(int val); //AW%FS

/7€ ST S AR

static bool _pre sweepl(Vertex *vl1, Vertex *v2);

static bool _pre heap(Vertex *v1, Vertex *v2);

/7 R R R R

static double EuclideanDis(CvPoint pl = cvPoint(0, 0), CvPoint p2 =

cvPoint(0, 0));

0,

//p2 is to the left of pO->pl or not

//0--collinear, 1--to right, -1--to left

static int ToLeft(CvPoint pO = cvPoint(0, 0), CvPoint pl = cvPoint(0,
CvPoint p2 = cvPoint(0, 0));

//p2 is to the left of pO->pl strictly

static bool Left(CvPoint p0O, CvPoint pl, CvPoint p2);

//p2 is to the left of pO->pl or on pO->pl

static bool LeftOn(CvPoint p0O, CvPoint pl, CvPoint p2);

//the three points are collinear

static bool Collinear(CvPoint p0O, CvPoint pl, CvPoint p2);
//p2 lies on the segment pO->pl

static bool Between(CvPoint p0O, CvPoint pl, CvPoint p2);

//the siged area

static int SignedArea(CvPoint p0 = cvPoint(0, 0), CvPoint pl =

cvPoint(0, 0), CvPoint p2 = cvPoint(0, 0));

¥

VA4 AV ARSI
class Graph

{



public:

vector<Polygonal *> obstacles; //1EE

//for graph

Vertex *s, *g; /7T R B AR T AN
vector<Vertex *> vertices; / /T RS B T A

vector<Edge *> segments; 1/ ERS B i
vector<vector<Vertex *> > adjMatrix; //"# K
vector<vector<double> > disMatrix; /7RI ALER
//for sweeping

BSTree<Edge> sweepState; /7 HARERE

Graph(CvPoint _s = cvPoint(0, 0), CvPoint _g = cvPoint(0, 0));
~GraphQ);

/75 RE T ARG

void ClearObstacles();

17— BEAG

bool AddObstacle(Obstacle *obj);

/7 EINTIGE bR

bool AddPreDefined(Obstacle *obj);

/7ML E R

bool AddUserDrawn(Obstacle *obj);

7/ — B AS

void DeleteObstacle(int index);

/1) — ARG

void MoveObstacle(int index, const vector<CvPoint> &vertices);
7/ EN— AT (FEAS T A B 4G B H bR T D

void MoveVertex(int obj index, int ver_index, const CvPoint &p);
void AddPolygonVertex(Vertex *v);

/7 E R SO E bR A

void SetSourcePoint(CvPoint p);

void SetGoalPoint(CvPoint p);

/7R EARTS

void InitializeState();

/RS VEME (Event) %

vector<Vertex *> WorkSetVertices(Vertex *v);

/7 ET RV AT (visible) ik

vector<Vertex *> VisibleVertices(Vertex *v);

//FIRT SRS AW (AT ERE T

bool Visible(Vertex *v, vector<Vertex *> &workset);
//HERALE (visible graph)

void Construct();

/ /A E

void AssignWeightsForVisGraph(Q);

/7B TSV AE Z 38 T8 R P A AH D A

void GetNeighbors(Vertex *v, Vertex *&nl, Vertex *&n2);



//Dijkstra Hik

void Dijkstra();

/730 HbR g sl g

void ReachGoal();

/ /R AR

vector<CvPoint> GetPath();
}:
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