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Algorithm SHORTESTPATH(S, pstart, pgoal)
Input:
A set S of disjoint polygonal obstacles, and two points pstart and pgoal in the free space.
Output:
The shortest collision-free path connecting pstart and pgoal.
1. Gvis < VISIBILITYGRAPH(S U {pstart, pgoal})

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 pstart and pgoal in Gvis.
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Algorithm 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 polygonsinSandE= @.
2. for all verticesv € V
3.doW < VISIBLEVERTICES(v,S)
4. For every vertexw €W, add the arc (v,w) to E.
5. return G.
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Algorithm 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 counter-clockwise angle that the halfline 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. Let
Wi, . ..,Wy 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.W «— D
4. fori—1lton
5. do if VISIBLE(wi) then Add wi toW.
6. Insert into T the obstacle edges incident to wi that lie on the counter-clockwise
side of the half-line from p to wi.
7. Delete from T the obstacle edges incident to wi that lie on the
clockwise side of the half-line from p to wi.
8. return W.
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VISIBLE(w;)

1. if pw; intersects the interior of the obstacle of which wi; is a vertex, locally at w;
2. then return false
3. else if i =1 or wi_1 is not on the segment pw;

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-1wi.
11. if e exists

12. then return false

13. else return true
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