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• interactively walk through a large model
• large model � millions of polygons � acceleration 

necessary (e.g. visibility)

22
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• Does not eliminate depth-complexity (overdraw)
• Does not eliminate vertex processing of occluded 

polygons
Pixel

processing
Polygon

processing
Application-specific

processing
Scene

processing

Scene graph Frame
buffer

Z-
buffer

Texture
memory

• Visibility should also happen here
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• Eliminate polygons outside of the view frustum

• Hierarchical structuring
– Bounding volume hierarchy

– or any spatial data structure

24
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Hierarchy based on bounding volume
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Hierarchical view-frustum culling based on bounding volume

view
point

26

 ����5
������������%

� � 

�
�




�
� 


� �


 �

� 


�� � �

Hierarchical view-frustum culling using BSP(Binary Space 
Partitioning) Trees
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Hierarchical view-frustum culling using quadtree (octree)

view
point
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• Buildings are occluders, connected to the ground

• � 2.5D visibility algorithms
– Occluder is a function f(x,y) = z � 2.5D

46

�,-���������
• [Bittner98]

kd tree and BSP trees

Works fine, all sorts of occluder fusion

• Using thousands of occluders is slow 
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• Architectural walkthroughs
• Structure scene into

– Cells (mainly rooms)
– Portals (mainly doors)
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viewpoint

occluder

shadow volume = 
umbra

occludee

• Terms: occluder, occludee, shadow volume, umbra
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viewpoint

2 occluders

larger
shadow volume

Complete shadow volume for occluder occ1, …, occn

= union of all individual shadow volumes 

50
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viewpoint

2 occluders

• Occluder fusion: combined effect of multiple 
occluders

• Visible without occluder fusion

• Invisible with occluder fusion
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