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Overview

,QGLUHFW LOOXPLQDWLRAQ is an important element for realistic image
VIQWKHVLY EXW LWV FRPSXWDWLRQ LV H[SHQVLYH DQG KLJKO\ GHSHQGHQW RQ
WKH FRPSOH[LW\ RI WKH VFHQH DQG RI WKH %5') Rl WKH VXUIDFHYVY LQYROYHG

We present a novel algorithm to compute global illumination in

UHDO WKPW DYRLGY FRVWO\ SUHFRPSXWDWLRQ VWHSV DQG LV QRW UHVWULFWHG
WR ORZ IUHTXHQF\ LOO X# Y@ PHOL R BW M H.réprEnda- G R Q

tonandan DSSUR[LPDWH Y R[H O afidw®atfaswesting-L Q J that

WLRQ RI WKH YLVLELOLW\ DQG LQFRPLQJ HQHUJ\ 2XU DSSURDFK FDQ PDQDJH ERWK
/IDPEHUWLDQand *ORVV\ PDWH UL D (5Y38HR®B)active-framerates

Scene model courtesy of Guillermo M. Leal Llaguno

Pre-integrated Voxel Cone Tracing

Our approach approximates the result of he VLELOLW\ HQHL
HVWLPDWLRQ IRU D EXQGOH BIVWER\WO HQUD \f
(OWHUHG PLSPDSSHG YR[HO VWUX¥FROOUH
LQWHJUDWLR Q steps along the cone axis with lookups in ot
representation at the LOD corresponding to the local cone radius. Durir
this step, we usesf XDGULOLQHDU LQWHUSRODWLR

%® rjvs BEEVELS AEL L . Viatith, @l Roxel shading convolves the5 '), thel '), the distribu-

Sparsevoxeloctree+ & Vv tionof OLJKW GLUHFWSBQ \Wandth€eH YLHZ FRQH,
(éCE](ECU *DXVVLDQ OREHYV. These lobes are recahdtiktiedfioR Q C
]SGE]HY}V WLRQV VWRUHG LQ D FRPSDFW zZD\ DV QRQ

Sparse Voxel Octree Structure

Global Algorithm The core of our approach is built uponSaU H ¢ O W H U H GYhiergrthical

1. 6WRUH LQFRPLQJ UDGLDQFH rGQQDBLFD@G’%r ?\}/ Fﬁ% r-RPHWU\ JRU H'%thQRF;WVL‘J’FKihV :HSUHVHQWDW'—RQ Lv
VRXUFHVintoa VSDUVH YR[HO RFWUHH KLHUDU¥ ”‘F—_‘e\ PRI p?/’i—‘ “WL VKR in the

2. )LOWHU WKH YDOXHV LQ WKH KLIJKHU oHPH JELES

8
I8 Sy |1ﬁ;i< | ene-
AUILIPLIRQUIEY LG SDJIDOTREG 2t DAOHLEL ke G%—'qs g%ﬁgé_ﬁ\lp::ﬁlrmancean is's itgb [[g%eéxtendedtoout-of-core

3. 5H Q G H U scenth&reamera. For each visible surface fragments ,
Y] GHUL KHUHE\ DOORZLQJ IRU DUELY DULO\ FRPSOH[ VFHQHYV
wecombinetheGLUHFW DQG LQGLUHFW LOOXPLQDWL% QPSOR\ DQ DSSUR L-Q [ Q
mate FRQH W Upefdr@dioQ DO JDWKHULQ J, sending outafewcones Anisotropic Pre—lntegration
over the hemisphere to collect illumination distributed in the octree.

,Q RUGHU WR JHW KLJKHU TXDOLW\ YLVLEI

OLJKW ZKHQ ORZ UHVROXWLRQ PLSPDS OH
an DQLVRWURSLF SUH LQWHJUDW L REQ bf kdx#V |
GHSHQGDQW ZD\ LQ WKH VWUXFWXUH :H X
DUH UHFRQVWUXFWHG E\ OLQHDU LQWHUS
providlesaEHWWHU DSSUR[LPDWLRQ RI WKH YR
WKH FRVW RI [ WKH VWRUDJH UHTXLUHP

Reference:GigaVoxels : Ray-guided streaming for efficient and detailec
voxel renderingl3D 2009.CRASSIN, C.. NEYRET, ., LEFEBVRE, S., AND EISEMANN, E.

Step 1: Z v (EptepalP&Fos E JEE ] BtepA duve E (Elu u E X » u%o_
SRE O F VPRI TGN PR AT (Sl & Jutely vs: the S lauelEeeneand chiEkE e
vV 0]PZS ]E&" Y}v ]vSdcteeE (niphép) He]VvP A}E o }v § 1v improved Afrium Sponza palace model.



