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Hidden Surface Elimination
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Popular Algorithms
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Back—Face Detection

Vvicw «N>0

N = (4, B, C)
FIGURE 9-1 A surface normal vector N

and the viewing-direction vector Vyiew.

Yo
N = (4, B, O)
C=0
FIGURE 9-2 A polygon surface with

plane parameter C < 0 in a right-handed
viewing coordinate system is identified as
a back face when the viewing direction is
along the negative z, axis.



Color Buffer and Depth Buffer
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Depth-Buffer Algorithm

1.

Initialize the depth buffer and frame buffer so that for all buffer posi-
tions (x, y),

depthBuff (x, y) = 1.0, frameBuff (x, y) = backgndColor

Process each polygon in a scene, one at a time.

e For each projected (x, y) pixel position of a polygon, calculate the
depth z (if not already known).

e Ifz < depthBuff (x, y),compute the surface color at that
position and set

depthBuff (x, y) = z, frameBuff (x, y) = surfColor (x, y)

After all surfaces have been processed, the depth buffer contains depth
values for the visible surfaces and the frame buffer contains the corre-
sponding color values for those surfaces.
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Z—Buffer Algorithm
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Depth Computation for Planes
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FIGURE 9-5

From

position (x, y) on a scan line,
the next position across the
line has coordinates (x + 1, ),
and the position immediately
below on the next line has
coordinates (x, y — 1).

top scan line

v scan line

lcft—cdgc'
intersection

bottom scan line

y scan line

y—1 scan line

FIGURE 9-6 Scan lines
intersecting a polygon
surface.

FIGURE 9-7 Intersection
positions on successive scan
lines along a left polygon
edge.



Accumulation Buffer

FIGURE 9-8 Viewing an opaque background

surface through a transparent surface opaque ~_

reqUires multlple COIOI‘ lnputs and the surface forcg]'ound

application of color-blending transparent

operations. surface

- RGB and
depth =0 other info
(a)
depth <0 — _Surfl : _Suer —_— ...
info info
(b)

FIGURE 9-9 Two possible organizations for surface information in an

A-buffer representation for a pixel position. When a single surface overlaps
the pixel, the surface depth, color, and other information are stored as in (a).
When more than one surface overlaps the pixel, a linked list of surface data

is stored as in (b).



Axis—Parallel BSP Tree
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General BSP Tree
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Scan—Line Method
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FIGURE 9-10 Scan lines /X
crossing the view-plane A < 7/
projection of two surfaces, 5 o S, /
and S». Dashed lines indicate — 7
the boundaries of hidden - K
surface sections. S
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FIGURE 9-11 Intersecting and cyclically overlapping surfaces that alternately
obscure one another.
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Depth—Sorting Method
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