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Finding Shortest Paths
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Computing the Visibility Graph

VisibilityGraph(S)

Input: a set S of disjoint polygons
Output: Gvis(S)

E← ∅
foreach v ∈ V(S) do

W = VisibleVertices(v, S)
E← E ∪ {vw | w ∈W}

return (V(S), E)

O(n)·
?
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Algorithm

ShortestPath(S, pstart, pgoal)

Gvis ← VisibilityGraph(S ∪ {pstart, pgoal})
foreach uv ∈ Evis do

w(uv) = dEucl.(u, v)

π ← Dijkstra(Gvis, w, pstart, pgoal)

return π

Running time?

O(m)

O(m + n log n)

, m = |Evis(S)|n = |V(S)|

?

pstart
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be computed in O(n2 log n) time.



12 - 6

Algorithm

ShortestPath(S, pstart, pgoal)

Gvis ← VisibilityGraph(S ∪ {pstart, pgoal})
foreach uv ∈ Evis do

w(uv) = dEucl.(u, v)

π ← Dijkstra(Gvis, w, pstart, pgoal)

return π

Running time?

O(m)

O(m + n log n)

, m = |Evis(S)|n = |V(S)|

O(n2 log n)

O(n2 log n)

pstart
pgoal

Theorem. The visibility graph of a set of disjoint
polygonal obstacles with n edges in total can
be computed in O(n2 log n) time.

Theorem. A shortest path between two points among a
set of [...] can be computed in O(n log n + m)
time with O(n2 log n) preproc.



12 - 7

Algorithm

ShortestPath(S, pstart, pgoal)

Gvis ← VisibilityGraph(S ∪ {pstart, pgoal})
foreach uv ∈ Evis do

w(uv) = dEucl.(u, v)

π ← Dijkstra(Gvis, w, pstart, pgoal)

return π

Running time?

O(m)

O(m + n log n)

, m = |Evis(S)|n = |V(S)|

O(n2 log n)

O(n2 log n)

pstart
pgoal

Theorem. The visibility graph of a set of disjoint
polygonal obstacles with n edges in total can
be computed in O(n2 log n) time.

Theorem. A shortest path between two points among a
set of [...] can be computed in O(n log n + m)
time with O(n2 log n) preproc.

n log n + m
[Ghosh & Mount]
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Translating Polygonal Robots
work space configuration space visibility graph

Theorem: For a convex constant-complexity translating
robot, a shortest collision-free path among a set
of polygonal obstacles with n edges in total can
be computed in O(n2 log n) time.
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Translating Polygonal Robots
work space configuration space visibility graph

Theorem: For a convex constant-complexity translating
robot, a shortest collision-free path among a set
of polygonal obstacles with n edges in total can
be computed in O(n2 log n) time.

[Hershberger & Suri]
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