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Motion Planning with Visibility Constraints

Abstract

In this thesis, the problem of finding shortest path is studied under various forms of
visibility constraints. The geometric domains considered are simple polygons and polygo-
nal domains in two dimensions, and polyhedral surfaces (convex and non-convex) in three
dimensions. In all of these domains, the problem of computing a shortest path between
two points having a point visible from a point target is studied and efficient algorithms
are provided. Also, preprocessing of the domain such that upon receiving the destination
point as a query, the path with the desired property can be computed efficiently is con-
sidered. Another variation of the problem in which the target is given as a query is also
studied.

The extension of the single-point visibility constraint to polygon-visit constraint is
another problem studied in this thesis. Here, the path is constrained to have non-empty
intersection with a certain region of the domain. This constraint is more general than
visibility constraint, since the latter can be viewed as visiting the visibility polygon of the
target. This problem is studied in simple polygons and polygonal domains with query
version also considered.

To solve the above problems, a number of new methods and techniques are invented.
The notion of interval of optimality is used to partition the target region according to the

combinatorial structure of the shortest paths to the points in the region and plays a basic



role in all variations of the problem. Also, the wavefront reflection technique which is an

extension of the standard wavefront propagation or continuous Dijkstra paradigm is used

to construct the subdivisions needed for the query versions of the problem. The method

used for solving query-point visibility problems is radial sweep in which the behavior of

the optimal contact point is considered during a rotation transformation around a reflex

vertex.

Keywords: computational geometry, shortest paths, visibility, wavefront propagation
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