IN THE NAME OF GOD

COMPUTATIONAL GEOMETRY

Chapter 13

Robot motion planning
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Algorithm COMPUTEFREES PACE(S)

Input. A set § of disjoint polygons.

Output. A trapezoidal map of Cpe (R, §) for a point robot R.

[. Let £ be the set of edges of the polygons in §.

2. Compute the trapezoidal map T(E') with algorithm TRAPEZOIDALMAP
described in Chapter 6.

3. Remove the trapezoids that lie inside one of the polygons from T({E) and
return the resulting subdivision.
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Algorithm COMPUTEPATH(T(Cree ), Sroad Pstarts Peoat)

Input. The trapezoidal map T(Cgee ) of the free space, the road map G4, a start
position pygrt, and goal position pggql.

Output. A path from pguq 10 peogy if it exists. If a path does not exist, this fact is
reported.

I. Find the trapezoid Agy, containing pg,q and the trapezoid A, containing

Peoal -
2. if Agyp or Aggy does not exist
3. then Report that the start or goal position is in the forbidden space.
4. else Let v 4 be the node of G, in the center of Ay.
5. Let Vi, be the node of Gy,q in the center of Aggy.
0. Compute a path in Gpeg from Vg 10 Veea using breadth-first
search.
7. if there is no such path
8. then Report that there is no path from pg,q 10 pgoal.

9. else Report the path consisting of a straight-line motion from
Pstant 1O Ve, the path found in G4, and a straight-line
motion from Vesai 10 Pepal.
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