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1. BSDF

MEMERFRAEPTER?

Bldlrectlonal Scattering Distribution Function, BSDF
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(a) BSSRDF (b) BRDF (¢) BTDF

Subsurface Scattering Reflection Transmission
Reflection
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4.1 BSSRDF
4.1.1 Texture Space Diffusion
4.1.2 Screen Space Diffusion
4.1.3 Pre-Integrated
4.1.4 Light Wrapping
4.2 BTDF



3. Bt

Traditional: Phong/Blinn-Phong model
Skin: Kelemen/Szirmay-Kalos model
Unity:.

default - GGX

The Heretic - Dual Specular Lobe

{ Phong ; KS BRDF



Bloom Spec Sharp Spec Combined Spec




Single GGX

Double GGX



URP Double GGX

HDRP Skin



BSSRDF



4.1 BSSRDF

scattering

«—— |ncoming focused beam

Diffuse output
(ignoring rough
Surface interface)



4.1 BSSRDF

It is a blur!



4.1 BSSRDF

e Diffusion Profile
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Radial Distance (mm)
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Render texture
space light

Start—> @ blur @ blur blur LG
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texture|mapping

Final pass: combine blurs + specular
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4.1 BSSRDF

Screen Space Diffusion

€ Game. c=EX
Display1 + 16:9 % Scale® Masximize On Play Mute Audio VSync Stats Gizmos =




4.1 BSSRDF

Screen Space Diffusion

~= @ Inspector = Lighting &=

H:Scene € Game
Displayt ¢ 4:3 + Scale ™ 1 Maximize On Play Mute Audio VSync Stats Gizmos |+ . DiffusionProfile_0_Skin w5 %,
Gpen |

Name Skin

Scattering Distance - Pd
Max Radius 7.834259

Index of Refraction L 143
World Scale 5k

Subsurface Scattering only

Texturing Mode (Pre- and past-scatter Gl

Transmission only

Transmission Mode. (Thick Object il
Transmission tint /g
Thickness Remap Values (Min-Max) X 0 Y 8.152544

Thickness Remap (Min-Max) N

Diffusion Profile Preview
Shows the fraction of light scattered fram the source (centar).
The distance to the boundary of the image corresponds to the Max Radius,
MNote that the intensity of pixels around the center may be clipped.

Transmittance Preview
Shows the fraction of light passing through the object for thickness values from the remap,
Can be viewed as a crass section of a slab of material illuminated by white light from the left.

HDRP Diffusion Profile



4.1 BSSRDF

Pre-Integrated




4.1 BSSRDF

Light Wrapping
float diffuse = max(0, dot(L, N));

float wrap_diffuse = max(0, (dot(L, N) + WrapValue)
/(1 + WrapValue));

return wrap_diffuse;

y = (x+wrap)/(1+ wrap)




4.1 BSSRDF

\
71

diffusion profile
several blits

Screen Space

Diffusion Texture Space

Pre-Integrated

o . Diffusion
2 tex(min)
(curvature, lut) diffusion profile
Light several blits
Wrapping

‘ 1 tex(wrap)

MEREJHFE



4.2 BTDF










5. Demo
Pre-Integrated Skin Shading, Eric Penner, 2011

e Subsurface Scattering
* Detail Scattering
e Shadow



5. Demo

Pre-Integrated Skin Shading, Eric Penner, 2011
e Subsurface Scattering

‘[':n saturate(cos(0+x))-R(2r sin(x/2))dz

[7 R(2rsin(z/2))dz




Hard Surface Light Wrapping Pre-Integrated



Hard Surface Light Wrapping Pre-Integrated



Hard Surface Light Wrapping Pre-Integrated



5. Demo

Pre-Integrated Skin Shading, Eric Penner, 2011
* Detail Scattering

Channel Normal Map Rendering

Specular

Dlstance(mm) Ma et al. 2007 - Rapid Acquisition of Specular and Diffuse Normal Maps




float rNoL = dot(N_low, L);
float3 BlurFactor = saturate(1.0f - rNol);

BlurFactor *= BlurFactor;

float3 gN = lerp(N_high, N low, ©.3f + ©.7f*BlurFactor);
float3 bN lerp(N_high, N _low, BlurFactor);

Filin kSR (4)

float3 NoL = float3( rNolL, dot(gN, L), dot(bN, L) );
float3 lookup = NoL * 0.5f + 0.5f; ‘. 5itES

BHEE N RIE
float curv = Curvature;

float3 diffuse;

diffuse.r = Texture2DSample( SkinRamp, SkinRampSampler, float2(lookup.r, curv) ).r;
diffuse.g = Texture2DSample( SkinRamp, SkinRampSampler, float2(lookup.g, curv) ).g;
diffuse.b = Texture2DSample( SkinRamp, SkinRampSampler, float2(lookup.b, curv) ).b;

return diffuse;




Hard Surface




Detail Scattering




Blur Normal Map




5. Demo

Pre-Integrated Skin Shading, Eric Penner, 2011
e Shadow

Scattering

/

Original Penumbra Pre-Integrated Penumbrae New Penumbra
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Remapped 0.5

Remapped 1

Original



