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1. BSDF

如何从图形学角度分析着色？



2. 皮肤的BSDF

皮肤的BSDF是如何构成的？如何实现？

Diffuse&Specular



3. 高光项

4. 漫反射项

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. 高光项

Traditional：Phong/Blinn-Phong model

Skin：Kelemen/Szirmay-Kalos model

Unity：

default - GGX

The Heretic - Dual Specular Lobe



3. 高光项



3. 高光项

Single GGX Double GGX



3. 高光项

URP Double GGX HDRP Skin



4. 漫反射项

BTDF BSSRDF



4.1 BSSRDF



4.1 BSSRDF

It is a blur!



4.1 BSSRDF

• Diffusion Profile



4.1 BSSRDF

• Diffusion Profile



4.1 BSSRDF

• Diffusion Profile



4.1 BSSRDF
Screen Space Diffusion



4.1 BSSRDF
Screen Space Diffusion

HDRP Diffusion ProfileOnOff



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;



4.1 BSSRDF

性能消耗

效果
Screen Space 

Diffusion

Light 
Wrapping

Pre-Integrated Texture Space
Diffusion

1 tex(wrap)

2 tex(min)
(curvature, lut)

diffusion profile 
several blits

diffusion profile 
several blits



4.2 BTDF



5. Demo

URP

Pre-Integrated

HDRP

Screen Space Diffusion
vs



5. Demo

URP

Pre-Integrated

URP

Hard Surface(Lit)
vs



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

• Subsurface Scattering

• Detail Scattering

• Shadow



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

• Subsurface Scattering



Hard Surface Light Wrapping Pre-Integrated



Pre-IntegratedHard Surface Light Wrapping



Pre-IntegratedHard Surface Light Wrapping



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

• Detail Scattering

Hard Surface



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

• Detail Scattering

Detail Scattering



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

• Detail Scattering

Blur Normal Map



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

• Shadow



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

• Shadow

Original Remapped 1 Remapped 0.5


