Topic 38:

Visibility

e Elementary visibility computations:
Clipping
“Shaping” the canonical view volume
Backface culling

e Algorithms for visibility determination
Z-Buffering
Painter’s algorithm
BSP Trees



Polygon Clipping

C:Ocd'- QemOve, Foimls amol Par)l% O£ oL:JedS ow\S\‘de er‘e

Viewo volume

C(iFPw\% 1S €$Pecla\\-«ﬁ \w(JOv\‘avf\‘ \L)]/\em OlﬂJCCJ(S /Scenes COY\JFOuw
\C&ﬂyy = U O.(; Pol‘tjgﬁc\g CW\081~ O£ Uo‘/\ic\m are V\O‘\‘ \n ‘ul‘i Qe,\o‘ # ""4—)



The View Volume
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The Field of View
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Transformation Chain for 3D Viewing (complete)
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The Canonical View Volume Transform
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The Canonical View Volume Transform
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Clipping in the Canonical View Volume
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Clipping in the Canonical View Volume
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Clipping in the Canonical View Volume
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“Shaping” the canonical view volume



“Shaping” the Canonical View Volume
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“Shaping” the Transformed z-Coordinates
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The Pseudo-Depth of a 3D Point
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The Pseudo-Depth of a 3D Point
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“Shaping” the Transformed y-Coordinates
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“Shaping” the Transformed y-Coordinates
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“Shaping” the Transformed y-Coordinates
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“Shaping” the Transformed x-Coordinates

Ql (,\)\,\@\‘ should the canonical wiew hﬂ\ﬂ?%fm be Yo

mo.p Hthe Linw volume onto o culee 7

roo- 2 Rl | X
o ‘ Y —v O fe-y O \/Q \5)‘ Mown COW\PUA-QO\ QKOL()HJ
2 i ¢
~ —_— 7 O
vz Cé%.c,) fgir 2\ 2, e Same w0 Lon
Zvj £F£) F-F | e <cald along VY
\ O 0 ')C O ﬁ &

plare bouh&im% ﬂ%z,cpw;,;.gzﬂrd




The Full Canonical View Transformation
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Backface culling



Less is More...
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Backface Culling
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Front-facing vs. Back-facing Polygons
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Backface Culling Criterion
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Computing Outward-Facing Normals
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Backface Culling is not Enough ...
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e Algorithms for visibility determination
Z-Buffering
Painter’s algorithm
BSP Trees



Z-Buffering
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/-Buffering & Scan Conversion
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/-Buffering & Scan Conversion
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/-Buffering & Scan Conversion
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Rendering Order of Polygons
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/-Buffering: Pros & Cons
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Triangle Scan Conversion with Z-Buffering
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Triangle Scan Conversion with Z-Buffering
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Edge List Construction
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Scanline Filling with Z-Buffering
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Painter’s algorithm



The Heedless Painter’s Algorithm
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The Heedless Painter’s Algorithm: Limitations
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The Heedless Painter’s Algorithm: Limitations
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The Heedless Painter’s Algorithm: Limitations
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BSP Trees



Binary Space-Partitioning (BSP) Trees
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Eye Position & Correct Drawing Order
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Eye Position & Correct Drawing Order
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Eye Position & Correct Drawing Order
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Eye Position & Correct Drawing Order
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Eye Position & Drawing Order: Basic Idea
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Eye Position & Drawing Order: Basic Idea
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The BSP Tree
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BSP Tree Construction: Basic Idea
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BSP Tree Construction: Splitting Faces

\d ea:
o rder ga@s i SOme oLy " o o
0ssocode o wode ko eoch ?O(Cf’, o °
. face | lbecomes root node 27
Q@r g—ace ) Ctrovesse free to Q Qﬁwo {chgj < Coce € 15
node | £ add it as M”or ‘out chil hsioe face | outside face
2 A 6

AN

?L .
ﬂ W— ¢
A
> vv\\ksk selid f;ace
tnto two pieces 9 @
} 4 helore RSP imserton

- —> X,




Rendering with BSP Trees: Main Idea
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Rendering with BSP Trees: Algorithm
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Rendering with BSP Trees: Algorithm
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BSP Trees & Backface Culling
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