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Spatial data structures 
for interactive graphics
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Applications of spatial data structures
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• Ray intersection (for picking)

• View frustum culling

• Occlusion culling

• Backface culling

• Collision detection (for physics or gameplay)

• Silhouette extraction (for drawing outlines)
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Culling
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Types of spatial data structures
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• Object subdivision structures
bounding volumes
bounding volume hierarchies

• Spatial subdivision structures (regular)
regular grid
hierarchical grid

octree

• Spatial subdivision structures (irregular)
cell/portal structures
axis-aligned BSP tree (aka k-D tree)

polygon-aligned BSP tree
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Bounding volume hierarchy (BVH)
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Bounding volumes
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• Applications
ray intersection
frustum culling
collision detection

• Bounding volume choices
spheres

AABBs (axis-aligned boxes)
OBBs (oriented boxes)
k-DOPs (generalized boxes)

• Construction of BVHs
scene structure
top-down splitting
surface area heuristic
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Axis-aligned bounding box (AABB)
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Oriented Bounding Box (OBB)
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k-DOP bounding volume
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BVH construction example
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Regular grid example

• Grid divides space, not objects
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Octree
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AA BSP tree (aka k-D tree)
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Non-regular space subdivision

• k-d Tree
subdivides space, like grid
adaptive, like BVH
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Bounding volumes in direction space
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