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BackBack--face Cullingface Culling

First consider VCSFirst consider VCS

yy

zz

First idea:First idea:
cull if cull if 0<ZN

Works, but sometimesWorks, but sometimes
misses polygons thatmisses polygons that
should be culledshould be culled

Better idea:Better idea:
cull if eye is below polygon planecull if eye is below polygon plane

eyeeye

aboveabove

belowbelow
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BackBack--face Culling (continued)face Culling (continued)

DPNPPlane +•=)(
Build plane equation:Build plane equation:

Cull if eye point is below plane:Cull if eye point is below plane:

0=

0<+• DPN eye

This amounts to testingThis amounts to testing 0<D

Reminder of how to compute D:Reminder of how to compute D:

PND •−= where      is any point on the polygonwhere      is any point on the polygon
i.e., choose any vertexi.e., choose any vertex

P
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BackBack--face Culling (continued)face Culling (continued)
Summary of culling in VCSSummary of culling in VCS
•• compute polygon normal,compute polygon normal,
•• cull ifcull if

N
0<•− PN
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BackBack--face Culling (continued)face Culling (continued)
Culling in NDCSCulling in NDCS

yy

zz eyeeye

VCSVCS

NDCSNDCS

eyeeye cull ifcull if 0>ZN
yy

zz
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Computing NormalsComputing Normals

•• polygon:polygon:

•• assume vertices ordered CCW when viewed assume vertices ordered CCW when viewed 
from visible side of polygonfrom visible side of polygon

•• normal for a vertex:normal for a vertex:
–– used for lightingused for lighting
–– supplied by model (i.e., sphere),supplied by model (i.e., sphere),

or computed from neighboring polygonsor computed from neighboring polygons

1P

N

2P

3P
)()( 1312 PPPPN −×−=

N
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Transforming NormalsTransforming Normals

OCSOCS VCSVCS NDCSNDCS DCSDCS
modelviewmodelview

matrixmatrix
projectionprojection

matrixmatrix
viewportviewport
transformtransform/ h/ h

objN VCSN
NDCSN

•• first idea:    set h=0first idea:    set h=0
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zero in order to avoidzero in order to avoid
translationstranslations

problem:  only works for some transformation matricesproblem:  only works for some transformation matrices
(rotations, uniform scales, translations)(rotations, uniform scales, translations)
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Transforming Normals (cont.)Transforming Normals (cont.)
transform a planetransform a plane

DzCyBxAPlane +⋅+⋅+⋅=

[ ] PN
z
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DCBA T=
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MPP ='P
N QNN ='

if we know M,if we know M,
what should Q be?what should Q be?

©© Michiel van de PanneMichiel van de Panne

University ofUniversity of
British ColumbiaBritish Columbia

Transforming Normals (cont.)Transforming Normals (cont.)
transform a planetransform a plane

MPP ='P
N QNN ='
0=PNT 0'' =PN T

0)()( =MPQN T

0=MPQN TT

IMQT =

( )TMQ 1−=


