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Reflective shadow maps Radiance volume gathering Iterative propagation

VPL

VPL

A set of regularly sampled VPLs of Discretize initial VPL distribution  Propagate light iteratively going from
the scene from light position by the regular grid and SH one cell to another
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LT 2B CRRATIRER

* Sparse Voxel Octree + Cone Trace

LPV (37ms) SVO (32ms)
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Light Map
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e Light Map——Thiit &R
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e Light Map + Forward

® 30T, light mapfeit— ik <

* Power VR G6450, 249.6 GFLOPS 7ZZVIDIA.
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CloudGI&EE

Cloud Scene

each model

Direct
Lighting

Indirect
Lighting

CloudGl
HHAI
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Deferred Shading

dAHLATOGL AW
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ANPBHYEFRES
o &1 %Fcamera frustumfl] Sk A A K

£ Xfperspective) SRS WA G XL



October 25-27, 2015 www.GDCChina.com www.GDCChina.cn

ANBRIErHS

o MR A —gKkShadowMap
« —5K B K ShadowMarp

5000 X 4000

« 10000X10000 = 200M &A%
e NA7fiCache + Shadow Mask
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LightMapZd4g

.-y CloudGI Server ip=192.168.27.76 port=43998
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LightMapZ4E
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LightMapZd4g

¢ CloudGI Server ip=192.168.27.76 port=43998
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LightMapZd4g

¢ CloudGI Server ip=192.168.27.76 port=43998
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LightMap&24g

e Y/NHIIBAELightmap F/NF—AMEE

e Super Sample—>Gutter—>Down Sample
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Point Cloud based GI

Ly (x, 0g) = Lo(x, wy) + f £.(x, g, ) Li (x, ;) |cos 6] doo,
0




October 25-27, 2015 www.GDCChina.com www.GDCChina.cn

Point Cloud based GI

Raytrace
O(n*m¥) * O(s)

- RNk

* Noise
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Point Cloud based GI

* Radiosity (3BEVE)

« AT ik
« § A\ surfel $i i f Hithsurfel B
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MARUURREEL
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2 bounce
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16 bounce
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Point Cloud based GI

« Radiosity (ZRETE)

O(n*n*k)

L el h2e L2
L= A erig) L2
Ze el T

L = 2
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Point Cloud based GI

e Radiosity (ZRHTE)
o WfiFHE surfel o] 1L

Vs

Hemicube, raster 5{X
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Point Cloud based GI

e Radiosity (ZRHTE)
o WfiFHE surfel o] 1L

e

Hemispherical, raster 1{X



October 25-27, 2015 www.GDCChina.com www.GDCChina.cn

Point Cloud based GI

o AR

o 13E0ctree

» TR A] 0t
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Point Cloud Generation

o WA A Bl S 2
. BREBEIE R

-Istruct Surfel {
float3d position:
float3 normal
float3 radiance;
float area;

Deferred Shading

}

DX11 Unordered Access View + Atomic Add
CUDA Memory




October 25-27, 2015 www.GDCChina.com www.GDCChina.cn

Point Cloud Generation

o YA T H Area?

-istruct Surfel { Geometry Shader

float3d position:

float3 normal Area =
float3 radiance; (
|float area:l

Triangle Area

UV Area
/UV per pixel)
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Octree Building
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Octree Building
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Octree Building
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Thrust——CUDA based STL
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77:3,Octree
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Octree Building

o N4 B Octree / g
* 0(n*n*k)->0 (n*1ogn+*k) -

o X/ MNode ) TH AR ER B0 2414 Ve ?

Hemispherical, raster 17X
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Octree Building

e Spherical Harmonics g
o —4E AEBKH B R IEAT AL R E -
« Y"(0,p)=-;lEN,-I<m<I
n l
f(0,p) = "™ (6, o)
[=0 m=-1

fr = [ 10.0) ¥, p)de
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Octree Building

e Spherical Harmonics
« fO— RS (O, )RS H
o PN BREUHE AR B LA S0 I

£(6,9) zzn: zl: i G CRD)

=0 m=-1

fm = f £(60,9) Y (6, 9)da

a”

[

J A;ldot(d, )| Y/™(8, p)dw

[ -
B;A;dot(d, n)+ Y6, p)dw
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Indirect Lighting

o TIAE ARG R
e I [j0ctree, 153]id map
e calcRadianceFromID

o 14 % PI 3
f(6,9) zz z Y6, )

[=0 m=-—1

Hemispherical, raster 17X
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ENYRLS

o PLEE— NI E RN NE
o MEEZFGEE == [R]FE LR NE S
o 19KAEFFENILightmapHtA 1600WH K~

o ST EBRIAERE . (R EE IS S
e K-near #fifd, #*Enormal, position
o TR IRAE
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T ERLES

e 1000W & z==400M

e 1000m X 1000mfr] 1E 5 T
o 4GTAT

® 7r B ES 2 ]

-iIstruct Surfel {
float3 position;
float3 normal;
float3 radiance:
float area;

s R =

BN+ ZeX, FMEs
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FIEAM R

o UTHIEHH €

 surfel. area *= alpha;

® FiFE AR
o LGl & Pk shadow map
 PlalphafIMEZ2 5 AR E K
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HENMR

e Radiosity TS BS 8] BR A4 i B % Jn ok

PS_OUTPUT GBUFFERGEN PsGBuffergen( VS_OUTPUT Input )

float3 worldPos,worldMNormal,vBinormal;
GetWorldProperties(worldPos, worldNormal,vBinormal, Input );

OQutputPsGBufferResult( worldPos, worldMormal, diffuseColor.rgb,
emissiveColor, vBinormal );
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ST G LA IR I AR HTHAR

e CloudGIttcpu raytraceR10001%
o NEEMYERISEHIIRE (SERFFTSE . minpatch. HE XA )

® HOctreesRNEE M RadiosityH %
® K-nearfdfifd inis

© S YUE IR R A7 1 2
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