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ABSTRACT

In this paper, we presetwo approaches to determine a subset of
disks that are visible from a specified viewpoint. \Malgze their
characteristics and relative performan®er results show that the
exact visibility is superior to the sampling approach in terms of
precision as well as performance for large number of disks.
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1. INTRODUCTION

Visibility determination can help speed up applications by
removing objects that are not seen from a particular viewpoint.
Our problem is set in 2D space with a user defined viewpoint and
an arbitrary number of circular disks as occludéfe.discusswo
algorithms to tackle this problem in the following sections.
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B 1. for each disk i

a. compute the left tangent to disk i that passes
through viewpoint V

b. computeclosest intersection pt X of tangent
with other disks.

c. if (X does not exist) mark i as visible and
continue with next i.

otherwiselet that intersected disk be j

e. if (X is closer to V than tangent point T),
discard tangent.

f. else mark disks i and j as ibte

2. ALGORITHMS 2. end for
2.1 Sampling 3. repeat steps 1 and 2 for the right tangent.

This approach casts rays from the viewpoint and tests if they

intersect any disks. Intersected disks are marked as visible. Thel'his algorithm is O(®) in the worst case where n is the number of
rays ae cre_ated by un|f0rm|y sa“?F’"“Q the an_gular_ space and US€qisks because it scans for intersections of tangents from a disk
the viewpoint as the starting positiorhis algorithm is not exact with all other disks

since you need infinite number of samples to capture all rays

emanating from the viewpoint. 2.2.1 Formal Proof of Correctness

The number of samples can be usercigel and provides a Lt R(a)be tre ray from the viewpoint at angle, and let
tradeoff between speed and accuracy. This algorithm is linear in? (R(@)) be the disk that first intersects with or touches that ray.
complexity in terms of number of disks as well as number of Then V ={D(R(a)):0 < a < 2m} clearly is the subset of all
samples.

Figure 1: Visibility Determination






