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Rendering Pipeline

Sample Rendering Pipeline

Hidden Surface Remeal (HSR)

+ Motivation

¢ Algorithms for HSR
— Back-face detean
- Painter’s algorithm
- Ray casting
— Scan-line
- Z-buffer
— Area subdivision

+ Tradeoffs

HSR Motivation

¢ Surfaces may be bek—facing:
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¢ Surfaces may be aduding:
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HSR Motivation (cont)

¢ Surfaces may be oerlapping:
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HSR Algorithms

¢ Back-face detectio
¢ Depth sort

+ Ray casting

¢ Scan-line

¢ Z-Dbuffer

+ Area subdivision

Back—Face Detection

¢ Do not render angurface
oriented awayrbm viewer
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¢ Painter’s Algorith m:

1) Sort surfaces inrder of
decreasing maximumepth

2) Scan convert sfaces in
order stating with ones of
greatest depth, redering as
necessarypased on overlap:
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Depth Sort (cont)

¢ Comments
— O(nlogn)

— Intersecting polgons must b
subdivded

— Sort order has te of
frame—to—frane coherence
duringwalkthroughs

— Must fully compug¢ every
pixel for every polygon

— Used most often ith BSP or
static Ist—ordering
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Ray Casting

¢ Algorithm:

Cast ray from viewpint
through each pixdb find .
front-most surface -

Viewer

Ray Casting (cont)

Z—-Buffer

+ Comments
— O(plogn) for p ptels

— May (or may nottilize
pixel-to—pixel coherence

— Conceptually simp, but
not generally used
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¢ Algorithm:

— Store cololand depth of
closest surfacéor each pixel
in frame buffer

— As scan convertjpdate only
pixelswhose (interpolated
depth is closethian the deptt
storad in the frame bu#r




Z Buffer (cont)

¢+ Comments

- Polygons can besterized
in any order

- Requires lots alnemory
(e.g., 1K x 1K x 24its)

— Requires per pixgrocessing
subject to aliasingA—buffer)

— Commonly implemeted in
hardware
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Scan-Line

¢ Algorithm:

For each scan lineonstruct
gpans and sort by depth
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Spans:

Scan-Line

Area Subdivision

+ Comments

— Fully compute onl
front—-most pixels

— Coherence alongan lines

— Commonly implemeted in
software
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¢ Warnock Algorithm:

- Fill area if:
« All surfaces areutside
* Only one surfacentersects
* One surface occtles other
surfaces withimrea.

— Otherwise, subdide




Conclusion

¢ Hidden surface algrithms
— Back—face deteain
— Depth sort
- Ray casting
- Z—buffer
- Scan-line
— Area subdivision

¢ Hardware
- Z—-buffer

+ Software
— Depth sort
- Scan-line




