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APPENDIX 2: VISIBILITY DETERMINATION

One method of determining visibility is quite similar to the method used for planning
paths through an environment. The path planning constraint produces a 3 dimensional sur-
face based on the x and y position of the camera, and a distance from a single known goal
location. This algorithm can be easily extended to another dimension by propagating the
wavefront through a volume rather than a flat surface. The visibility algorithm produces a
3 dimensional surface based on the azimuth and pitch from the viewpoint of an object and
a distance from the nearest visible point. This algorithm can also be easily extended by
taking volumes into account.

Figure 49 shows an example of the visibility problem from both an oblique view and the

camera’s view.
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Figure 49: Visibility problem: oblique view and camera view.

The goal for the cameraisto find a view where the small object at the bottom of the figure
isvisibility.

Thefirst step isto create a shadow volume from the viewpoint of the goal object. This can

be done in object space efficiently with BSP trees (see Chin89). Instead of a shadow vol-
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ume, this version creates a 2 dimensional rendering from the viewpoint of the goal object
looking towards the initial location of the camera. This rendering is then used to guide in
the construction of apotential field. All the pointsthat are visible from the object are given
an initial value of 0. All obscured points which neighbor visible points then receive avalue
of 1. The wave front propagates into the obscured region with all points in the obscured
region receiving the lowest value of the wave front that reaches them. The rendering and
the visibility potential map is shown in figure 51.

Figure 50: Visibility map construction

This map is really a potential field based with axes for the azimuth and pitch from the
viewpoint of the object, and height of distance from avisible region. See figure 52.

Figure 51: Visibility potential map

This potential map is then followed from the initial location down to the nearest location
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