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ABSTRACT

The ray-shooting problem is to find the first intersection point on the surface of given geometric objects where a ray
moving along a straight line hits. Since rays are usually given in the form of queries, this problem is typically solved as
follows. First, a data structure for a collection of objects is constructed as preprocessing. Then, the answer for each
query ray is quickly computed using the data structure. In this paper, we consider the ray-shooting problem about the
set of vertical line segments on the x-axis. We present a new data structure called a convex layer tree for n vertical line
segments given by input. This is a tree structure consisting of layers of convex hulls of vertical line segments. It can be
constructed in O(nlogn) time and O(n) space and is easy to implement. We also present an algorithm to solve each
query in O(logn) time using this data structure.
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(a) vertical lines (b) rectangles

Fig. 1 Examples of geometric objects.
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Fig. 2 Convex hulls of vertical segments and the
corresponding convex layer tree.
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Fig. 3 The convex hull of two disjoint convex polygons
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