Problem Method

= Sy > 11T SRS ormats hierarchically. A single voxel is an "upper

indirect lighting effects. The memory level format is an entire sub-volume, where the

consumption of uncompressed voxel volumes geometry of the sub-volume is the data stored in

§cales gublcally with thelr resolution, mak.lng It the "lower" level format.

Impractical to store and render them at high :

resolutions. Format Parameters Description :
Raw (W, H, D) Raw grid of (WX H X D) voxels H i'
Our work explores the design of alternative voxel DF (W, H, D, M) Gridot (WXHXD) szels with
. maximum Hamming distance M
s’;orage fqrmats(,jto o(rj)tlmlze trafdeoffs between to nearest non-empty voxel We use a metaprogramming system to specify
storage size and rendering periormance. SVO (L) SParSZ V0>1<f1 Octree with maxi- | hyprid formats with a sequence of format
mum depth L . : :
SVDAG 0 Sparse Voxel Directed Acyclic descrlptlo.ns, which autqmatlcally generates C++
Graph with maximum depth L construction and GLSL intersection code. The
Format descriptions and associated parameters format descriptor above Is an example input.
Results
We voxelize 4 models from the Computer Graphics Archive [5] and convert them into a set of
: 2048”3 hybrid voxel formats. We then measure the average frametime of launching 2,073,600
Voxel Formats and Previous Work . .
prlmary rayS. Label Format
Our method builds off of previous work In I DF(16, 16, 16, 6) DE(, 8, 8, 6) SVDAG(4)
e : II DF(16, 16, 16, 6) Raw(8, 8, 8) SVDAG(4)
optimizing voxel storage an.d ray tracing. | T Raw(16, 16, 16) Raw(8, 8, 8) SVDAG(4)

- Raw Grids - store voxels directly as uniform grids v Raw(16, 16, 16) SVO(3) SVDAG(4)

: V  Raw(16, 16, 16) Raw(16, 16, 16) Raw(8, 8, 8)
in memory [1, 2] VI DE(16, 16, 16, 6) SVO(7)

- Sparse Voxel Octrees (SVO) - partition space \‘/’IIIII Dﬁ;g;%;%;;ﬁ‘g?,gggﬂ
recursively to compress homogeneous areas [3] IX DF(64, 64, 64, 6) SVDAG(5)

. : - _ X Raw(16, 16, 16) SVO(7)
Spar;e Voxel Directed Acychq Graphs (SVDAG) o Raw(36, 16, 16) SVDAGE
modify an SVO by deduplicating nodes [4] XII Raw(64, 64, 64) SVO(5)

: Distgnce Fi.elds (DF) - accelerate raytracing by v Riﬁiﬁfg,ﬁg‘f’gé)?%ﬁé%a
storing a distance to nearest nonempty voxel ;\\]fl Raw<285\§6?£)6,§[5§ﬂ4D)AG(3)

Each format is laid out differently in memory, XVII SVO(5) SVDAG(6)

: : = XVIII SVO(3) SVDAG(3)
!’esultmg.ln tradeoffs between storage and ray oy e o oy )
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We present a formulation of "hybrid" formats, 2 S 2 xvi

wherein each level of a hierarchical format can L s- 3gf,>,<" & - v 207 ¢ v
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feature a different structure. We show that hybrid o g Ty > 0181 & -

voxel formats can achieve Pareto optimal L 169 |

trade-offs between memory consumption and T T ] b X " "
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Hybrid formats Xl and XIV consistently lie on the Parento frontier of all four models. However, we
note that the best format depends on the exact sparsity and homogeneity characteristics of a

Author Contact volume, the resolution, and the desired trade-off between intersection performance and storage.
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