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Background

Â Definitions / Acronyms

Â Level of Detail (LOD)

Â Geomorphing

Â Out-of-core (OOC)

Â Mip-mapping

Â More about LOD
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Level of Detail (LOD)

Changing 
complexity of a  
object/model 
based on 
distance from 
camera or 
other metrics
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Level of Detail (LOD)

Â Depends on

Â Distance from the camera (eye)

Â Importance, speed of camera etc.

Â Why?

Â Speedy, efficient, visually-pleasing rendering

Â To avoid tiny, sub-pixel sized polygons
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Changing LOD
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LODs and New Problems

8

Â Smooth transition of LODs 

Â Not so smooth

Â Sudden change in LODs
òOur eyes are very good at seeing sharp changes but 

not very good at seeing smooth changes. If there is a 

way to smooth a hard transition you can get away 

with a lot more than if you didn't .ó

Brian Karis
Lead Graphics Programmer

Human Head Studios
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LOD Pop
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LODs with Morphing
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Progressive Buffer Data Struct .

Â Progressive Buffer : Series of static buffers

ÂOne static buffer  one LOD

Â Two vertex buffers 

Â One index buffer 
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Algorithms

Â Continuous & View dependent LOD

Â Geomorphing

Â Cluster formation

Â Coarse Buffer Hierarchy

Â Out of core loading
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Continuous LOD

Â LERP(static buffers, weight)

Â Weights depending on distance

Â Coarsei = Fine i-1

Â With distance increasing 

Â Weight of coarse buffer increases

Â Fine3ĄCoarse3ĄFine2ĄCoarse2

Â (Coarse3 = Fine 2)
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Need of View -dependent LOD

Â Continuous LOD good for static scene

Â Entire mesh rendered with

Â Same geomorphic weight

Â Same fine and coarse (static) buffers

Â For dynamism, view dependent LOD

Â Different regions of mesh with different LOD
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Different LODs in single mesh
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View Dependent LOD

Â Divide mesh into clusters 

Â Clusters can have different LODs

Â To avoid cracks at boundary vertices

Â Ensure consistent positions at all LOD

Â Same geomorphing weights across clusters

Â Per vertex computation (GPU !)

Â Assign view-dependent LODs to clusters

Â Depending on distance of cluster center to eye
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Cracks
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Algorithms

Â Continuous & View dependent LOD

Â Geomorphing

Â Cluster formation

Â Coarse Buffer Hierarchy

Â Out of core loading
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Vertex LOD Distribution

Â Geomorphing zone away from boundary

Â Consistent PBi (static buffer) at boundary
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Geomorph Zone

Â Geomorph zone is away from boundary by r

Â Ensures all vertices have geomorphed
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Algorithms

Â Continuous & View dependent LOD

Â Geomorphing

Â Cluster formation

Â Coarse Buffer Hierarchy

Â Out of core loading
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Clusters

Â Scene segmented into clusters

Â Progressive buffer for each cluster

Â Same static buffer inside a cluster

Â Depends on bounding sphere center distance
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Segmentation

Â Voxelization of space for clustering

Â Voxels further divided to charts

Â Planar regions, homeomorphic to discs

Â Parameterized (L2 metric)

ÂñPackedò into one ATLAS per cluster
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Texture!

University of California, Berkeley

Segmentation

Â Voxelization of space for clustering

Â Voxels further divided to charts

Â Planar regions, homeomorphic to discs

Â Parameterized (L2 metric)

ÂñPackedò into one ATLAS per cluster
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Texture!
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Segmentation

Â Voxelization of space for clustering

Â Voxels further divided to charts

Â Planar regions, homeomorphic to discs

Â Parameterized (L2 metric)

ÂñPackedò into one ATLAS per cluster
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Texture!
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Chartification Ą(Re)Building
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Algorithms

Â Continuous & View dependent LOD

Â Geomorphing

Â Cluster formation

Â Coarse Buffer Hierarchy

Â Out of core loading
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Coarse Buffer Hierarchy (CBH)

Â CBH built with clusters as leaves

Â Bottom up greedy merging based on radius

Â Indicates size & distance based LOD as criteria
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