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Surfels: Surface Elements
as Rendering Primitives
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Problems with Current Graphics
Rendering Systems

» Interactive computer graphics has nat
reachad the level of realism that allows true
immarsion into a virual word

= Rendering realistic, organic locking models
requires highly complex shapes with a hugs
numbser of riangles

= Processing many small triangles leads 1o
bandwidth bomenecks and excessive
fleating point and rastenzation requirements
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New Solution: Surfels

A Surfel is a zero-dimensional ntuple +
attributes
mLocal approximation of an object
surface
wAtributes: depth, texture color, normal
and others
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Conceptual Overview
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Surfals generation

Rendaring of Surfals:
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Preprocessing

Zamsling
and Surfel
Geomsty ~P  Tepies P 0O Tres
Pre-fitering
‘ 3o Reduced
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Sampling

Goal: Optimal Surfel representation of the
geometry

—+ Layered Depth Cube (Lischinsky et al )
= Create three orthogonal Layered
Depth Images — LDC
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LDC Sampling
w Castrays from mree dferant crectons
w Ganerste Surfes & intersecson ponts wih objsct
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i « LDIZ Surfels
o 2 . LDI Surfels
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Texture Pre-filtering

= Maggoing of angant disc to
taxturs space )

» Elipteal Weighted Average | angent disc
(EWA) fitaring is apglied

Texture Space
iy

Data Structure/LCD Tree

LOC = subdnided

Two different Levels of a LCD Tree

[

B S e San

3-to-1 Reduction
& Re-samping of Surfels on rectiinear grid
= Raduction trigles warping speed — 31
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Rendering

Block Forward Visiility

Culing > Waming Splatting

Image
Temure Defared e
Fung P e~ consiucion
Antaliasing
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Block Culling

uLDC tree is traversed from top (lowest
resolution) to bottom (highest
resolution)
+For gach block view frustum culling is
perfommed
+\izibility cones 1o perform back-face
culling.
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Block Warping

u During rendenng LDC tree is fraversed
from fop to bottom
mOctree level is determined by Surfels per
pixal
eFast rendering: One Surfal par Pixal
#High Quality rendenng Multiple Surfels par
pixel {super-sampling}
s Appropriate octree level is determined by
the distance between two Surfels in image
space
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Visibility Splatting
Z-Buffer projecton of Surfal

Object Space Z-Buffer
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Texture Filtering
Prowoted Poel Coversgs
Image Space Ot Tange Space
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® Surfel color datsrminasion by near inserpolason of Surfsl
migmaps
= Mayer axis of the projection detarmines Surfel mipmap level
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Shading

® Shading after wisibility testing: avoiding
unnecessary work

u Per-surfel Phong illumination using
cube reflectance and environmental
mags

= High guality specular highlights:
Shading with per-Surfel normals
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Image Reconstruction and
Antialiasing
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of »Buter size
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Results (1/3)

Surfal abject with Image
holas . reconarucian
with
Gaussian fiter
Hole detectan:
Green piels

ars holas
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Results (2/3)

Reconsiruction fiters

Mesrast Naightor  Gaussian Fiter Supsrsamping
Thers s an increasing rumbsr of Surfals per o’
fowards tha top of the imaga.
Y

S Gerars s Sanm

Results (3/3)

Conclusion

u Surfals idasl for: madels with very high shape and
shade comalaxity

m Rendenng cos= e reducad: Moving rasterzason and
sexturing o 8 praprocassing step

» Randarng perfarmance degends an: warping, shading.
and imaga reconstuction [could be cpfimized by
=qliting o, iem, ana
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L] ot
nto the surfal system
» Surfal rendering is capable of high image quality at
interactve framaratas
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