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•• Elementary visibility computations:Elementary visibility computations:

ClippingClippingClippingClipping
“Shaping” the canonical view volume“Shaping” the canonical view volume
Backface cullingBackface culling

•• Algorithms for visibility determinationAlgorithms for visibility determination
ZZ--BufferingBuffering
Painter’s algorithmPainter’s algorithmgg
BSP TreesBSP Trees



Polygon ClippingPolygon Clipping



The View VolumeThe View Volume



The Field of ViewThe Field of View



Transformation Chain for 3D Viewing (complete)Transformation Chain for 3D Viewing (complete)



The Canonical View Volume TransformThe Canonical View Volume Transform



The Canonical View Volume TransformThe Canonical View Volume Transform



Clipping in the Canonical View VolumeClipping in the Canonical View Volume



Clipping in the Canonical View Volume Clipping in the Canonical View Volume 



Clipping in the Canonical View VolumeClipping in the Canonical View Volume
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“Shaping” the Canonical View Volume “Shaping” the Canonical View Volume 



“Shaping” the Transformed z“Shaping” the Transformed z--Coordinates Coordinates 



The PseudoThe Pseudo--Depth of a 3D PointDepth of a 3D Point



The PseudoThe Pseudo--Depth of a 3D PointDepth of a 3D Point



“Shaping” the Transformed y“Shaping” the Transformed y--Coordinates Coordinates 



“Shaping” the Transformed y“Shaping” the Transformed y--Coordinates Coordinates 



“Shaping” the Transformed y“Shaping” the Transformed y--Coordinates Coordinates 



“Shaping” the Transformed x“Shaping” the Transformed x--Coordinates Coordinates 



The Full Canonical View TransformationThe Full Canonical View Transformation
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Less is More...Less is More...



Backface CullingBackface Culling



FrontFront--facing vs. Backfacing vs. Back--facing Polygonsfacing Polygons



Backface Culling CriterionBackface Culling Criterion



Computing OutwardComputing Outward--Facing NormalsFacing Normals



Backface Culling is not Enough ...Backface Culling is not Enough ...
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ZZ--BufferingBuffering



ZZ--Buffering & Scan ConversionBuffering & Scan Conversion



ZZ--Buffering & Scan ConversionBuffering & Scan Conversion



ZZ--Buffering & Scan ConversionBuffering & Scan Conversion



Rendering Order of PolygonsRendering Order of Polygons



ZZ--Buffering: Pros & ConsBuffering: Pros & Cons



Triangle Scan Conversion with ZTriangle Scan Conversion with Z--BufferingBuffering



Triangle Scan Conversion with ZTriangle Scan Conversion with Z--BufferingBuffering



Edge List ConstructionEdge List Construction



Scanline Filling with ZScanline Filling with Z--BufferingBuffering
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The Heedless Painter’s Algorithm The Heedless Painter’s Algorithm 



The Heedless Painter’s Algorithm: LimitationsThe Heedless Painter’s Algorithm: Limitations



The Heedless Painter’s Algorithm: LimitationsThe Heedless Painter’s Algorithm: Limitations



The Heedless Painter’s Algorithm: LimitationsThe Heedless Painter’s Algorithm: Limitations



Topic 8:Topic 8:Topic 8:Topic 8:

VisibilityVisibility
•• Elementary visibility computations:Elementary visibility computations:

ClippingClippingClippingClipping
“Shaping” the canonical view volume“Shaping” the canonical view volume
Backface cullingBackface culling

•• Algorithms for visibility determinationAlgorithms for visibility determination
ZZ--BufferingBuffering
Painter’s algorithmPainter’s algorithmgg
BSP TreesBSP Trees



Binary SpaceBinary Space--Partitioning (BSP) TreesPartitioning (BSP) Trees



Eye Position & Correct Drawing OrderEye Position & Correct Drawing Order



Eye Position & Correct Drawing OrderEye Position & Correct Drawing Order



Eye Position & Correct Drawing OrderEye Position & Correct Drawing Order



Eye Position & Correct Drawing OrderEye Position & Correct Drawing Order



Eye Position & Correct Drawing OrderEye Position & Correct Drawing Order



Eye Position & Drawing Order: Basic IdeaEye Position & Drawing Order: Basic Idea



Eye Position & Drawing Order: Basic IdeaEye Position & Drawing Order: Basic Idea



The BSP TreeThe BSP Tree



BSP Tree Construction: Basic IdeaBSP Tree Construction: Basic Idea



BSP Tree Construction: Splitting FacesBSP Tree Construction: Splitting Faces



Rendering with BSP Trees: Main IdeaRendering with BSP Trees: Main Idea



Rendering with BSP Trees: AlgorithmRendering with BSP Trees: Algorithm



Rendering with BSP Trees: AlgorithmRendering with BSP Trees: Algorithm



BSP Trees & Backface Culling BSP Trees & Backface Culling 


