
Hybrid mesh-volume LoDs for all-scale prefiltering 
of complex 3D assets

1



2

In this paper



3

...

In this paper



What’s difficult
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Example: vessel



Why do we need LoDs?
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The trouble with very detailed scenes
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How to remove details: pre-filtering at a target resolution

S

● ≈ S
● ≈ S
●

S



Why a new paper about LoDs?
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[Olano & Baker I3D'10]
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Lots of surface-based LoDs techniques
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● [Hoppe 1996]
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Example: limitations of mesh simplification



Pre-filtering sub-resolution details
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[Cook et al. 07]

[Meng et al. SIGGRAPH’15]

[Schröder et al. EGSR’11]
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Strengths & limitations of volumetric approximations
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Summary
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Our pipeline

Input: textured mesh

Mesh analysis
scale 

Macro-surfaces (mesh)

Sub-res geometry
(mesh)

S

Surface 
Pre-filtering

Pre-filtered 
mesh

Voxels

Voxelization
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Our pipeline
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A: Macro-surface analysis S: Macro-surface pre-filtering V: Voxelization
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A: Macro-surface analysis S: Macro-surface pre-filtering V: Voxelization
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A: Macro-surface analysis S: Macro-surface pre-filtering V: Voxelization
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Robust detection of smooth macro-surfaces & sub-res geometry

Sx

I = { p ∈ (M ∩ S), p  connected to x inside S }

 x on a macro-surface if I has one component
I

S
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Not a macro-surface Not Macro-surface Not Macro-surface Macro-surface 20

A: Macro-surface analysis S: Macro-surface pre-filtering V: Voxelization
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A: Macro-surface analysis S: Macro-surface pre-filtering V: Voxelization
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A: Macro-surface analysis S: Macro-surface pre-filtering V: Voxelization
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A: Macro-surface analysis S: Macro-surface pre-filtering V: Voxelization



S

[Ptex, Burley & Lacewell, EGSR’08]
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A: Macro-surface analysis S: Macro-surface pre-filtering V: Voxelization
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A: Macro-surface analysis S: Macro-surface pre-filtering V: Voxelization
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A: Macro-surface analysis S: Macro-surface pre-filtering V: Voxelization
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NDF

Tangent plane

[Walter et al. 2014]
[Heitz et al. 2015] 27

A: Macro-surface analysis S: Macro-surface pre-filtering V: Voxelization
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A: Macro-surface analysis S: Macro-surface pre-filtering V: Voxelization
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A: Macro-surface analysis S: Macro-surface pre-filtering V: Voxelization

Same 
material
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A: Macro-surface analysis S: Macro-surface pre-filtering V: Voxelization
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A: Macro-surface analysis S: Macro-surface pre-filtering V: Voxelization
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Participating medium approx.
128^3 voxels

Mesh

32

A: Macro-surface analysis S: Macro-surface pre-filtering V: Voxelization
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A: Macro-surface analysis S: Macro-surface pre-filtering V: Voxelization



Rendering with seamless transitions
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LoD N LoD N+1



Results
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Results
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Precomputation times

750 MB 45 MB 90 MB

40 minutes 3 minutes 3 minutes

16 minutes 12 minutes 13 minutes

4 minutes 2 minutes 2 minutes

38



Video
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Discussion
Main limitation: macro-surface analysis needs clean connected surfaces
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Input LoD



Summary
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