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Development of Maya Shader Plug in Based on
Subsurface Scattering for Realistic Skin Rendering
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ABSTRACT

In computer graphics, realistic skin rendering has been regarded as difficult tasks and remains as an
important research subject. Translucent materials like skin have some complicated optical properties
including subsurface scattering. In this paper, we proposes a skin shader based on subsurface scattering
to render realistic skin and it has been implemented as a plug-in for Maya, 3D package. The rendered
image using this proposed skin shader appears more realistic than the rendered image using classical
shading techniques. Furthermore, we could model sebum, epidermis, dermis using specular reflection,
multiple scattering, single scattering respectively.
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float skin::phase(MFloatVector v1, MFloatVector v2, float g)

{

float costheta = -v1 * v

return float((1.0f - g * g) / pow(1.0f - g * g - 20f * g * costheta,
1.50));
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float skin:singleScattering(MFloatVector wi, MFloatVector wo,
MFloatVector n, float g, float albedo, float thickness)

.

float win = fabsf(wi * n);
float won = fabsf(wo * n);
return float(albedo * phase(wo, wi, g} / (win + won)
* (1.0f - exp(~(1.0f / win = 1.0f / won) * thickness)));
}
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void skin:fresnel(MFloatVector I, MFloatVector N, float eta, float& Kr,
float& Kt, MFloatVector& R, MFloatVector& T)

{

R = reflect(l, N);

T = refract([, N, eta);

float rParallel, rPerpendicular:

tParallel = (N * 1) < etax (N« T) /(N # D) -etax (N« T

rPerpendicular = {eta * (N * [) + (N + T))

[letax N+ D-(N*T));
Kr = ((rParallel * rParallel) - (rPerpendicular * rPerpendicular))
/ 20%
Kt = 1.0f - Kr;
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MFloatVector skin:efresnel(MFloatVector [, MFloatVector N, float eta,
float& Kr, float& Kt)

{

MFloatVector R, T;

fresnel(l, N, eta, Kr, Kt, R, T);

Kr = smoothstep(0.0f, 0.5f, Kr);

Kt = 1.0f - Kn;

T.normalize();

return T,
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multipleScatteringSkinColor[0] += diffusionColor([0] *
multipleScatteringCoeff / (fabsf(cosin) + clampCoeff);

multipleScatteringSkinColor[1] += diffusionColor{1} *
multipleScatteringCoeff / (fabsf(cosin) + clampCoeff);

multipleScatteringSkinColor{2) += diffusionColor(2] *
multipleScatteringCoeff / (fabsf(cosin) + clampCoeff);

3.3 #lold of7itH= (shading parameter)
Aol g Hoiyg ARZ A olstr] Y3 o) uf
AHFE oS3 2o
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* Opacity : AA) #ojrie] EH=g AR}
e AmbientCoeff : FUIAE ZHo o3 HTF&

AA gt
¢ Thickness :
FAE 2t
eEta: X9 979 AW ZHE Aol E Vet
Aok 79 A9 Friele] 2HE W7 140t
* SingleScatteringCoeff: @ 4t&ke] AA Z5
E AAg
» DiffusionColor : T35 2+he] AAS A3
e MultipleScatteringCoeff : T3 Atgte] A
243}
o ClampCoeff: T+5 A& 7Hal o] AAE A Pl
* Power : 39 9] A WkALE] power 3t AF o}
e Specularity : £ FurAle] A= & FA3st)
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o] Z# 2 s YA A} skinmll HE-& 2F3AY
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Folof gttt A E1%l0) 2HHW Fo|H 4o
t] o] create materials W7ol A skin =5 & & &
=3
7183 Q1 AHE WA 2 nlope] ThE ot &
Gt 7 7|2 A Q0 AHIAE & o] 9o th5 Ak
Qo] AHIAE AR AMEETE 2ol7) 9ot
1% 189) Aol t Attribute editor Zol A 2 4= e
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wire-frame model (face)

T8 14. Metsts TR Hlo|HE HEAIZ! o[o|x] - 1
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wire-frame model (male body)

HgAlZl olo|x] - 2

Blinn shader {A‘ Skin shader

a2 16. Higkste #/§ #H[0|HE HBAZ! olojx] - 3
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wire—frame model (hand)

Blinn shader

a7 17. Heksts o2 HolH

I Atribute Editor! skini
List Selected Focus Attrbutes  Help

=

|

a3 18. Fetste =& 4loltiel Attribute Editor

Phong =49 9] specular A &2 A1 &35l Je S F
HslA .

E7e AE 27 7 WA} A4S nEs o

Skin shader
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= TS
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24 4zs) 9w
AEE 5ok

] A (selbum): specular component

¥ 9] (epidermis): multiple scattering component

A3 (dermis): single scattering component
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Rendering Time
Model No. of | Aotsl= . Stam¥}
Name triangle | =y L}:i%r;t Skin
#eolt Shader
Face 17244 | 00:00:02 | 00:00:01 | ©00:00:03
Male body | 103381 | 00:00:07 | 00:00:06 | 00:00:07
Female body| 120518 | 00:00:07 | 00:00:06 | 00:00:07
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