Thin Film Shader
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Overview

This shader reproduces the effect of thin film interference on a surface. It is based
on code found here:

http://www.gamedev.net/page/resources/_/technical/graphics-programming-and-
theory/thin-film-interference-for-computer-graphics-r2962

The shader can be used in the reflection color slot of a VRayMtl material through a V
RayOSLTex, with the Fresnel option for the material turned off (the shader does its
own Fresnel calculations).

The shader code and a sample scene are here: thinfilm.zip

The hdr image is not provided as part of the sample scene. Feel free to replace it for
a similar lighting result.

Parameters

thickn

essMin
- the
minimum thickness of the thin film, in nanometers. thickn Ai 750.0
thicknessMax - the maximum thickness of the thin film, in nanometers. thickn
thickness - a texture map that specifies the actual thickness of the film thickn
between the specified min and max thickness values. Normally this would be nmedium
something like a noise map to give some variation to the interference effect.
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nmedium - refractive index of the medium surrounding the material.
Normally this is set to 1.0 for air.

nfilm - refractive index of the medium that the thin film is made of.

ninternal - refractive index of the medium below the thin film.

Shader code

Here is the shader code:

irridescence.osl

/* Anplitude reflection coefficient (s-polarized) */
float rs(float nl, float n2, float cosl, float cosT) {
return (nl1 * cosl - n2 * cosT) / (nl * cosl + n2 * cosT);

}

/* Amplitude reflection coefficient (p-polarized) */
float rp(float nl, float n2, float cosl, float cosT) {
return (n2 * cosl - nl * cosT) / (nl * cosT + n2 * cosl);

}

/* Amplitude transnission coefficient (s-polarized) */
float ts(float nl, float n2, float cosl, float cosT) {
return 2 * nl * cosl / (nl * cosl + n2 * cosT);

}

/* Anmplitude transmnission coefficient (p-polarized) */
float tp(float nl, float n2, float cosl, float cosT) {
return 2 * nl1 * cosl / (nl * cosT + n2 * cosl);

}

/1 cosl is the cosine of the incident angle, that is, cosO = dot(view angle, nornal)
/1 lanmbda is the wavel ength of the incident light (e.g. |lanbda = 510 for green)
/1 From http://ww. gamedev. net/ page/ resources/ _/techni cal / graphi cs- programi ng-and-theory/thin-film


http://www.gamedev.net/page/resources/_/technical/graphics-programming-and-theory/thin-film-interference-for-computer-graphics-r2962
http://www.gamedev.net/page/resources/_/technical/graphics-programming-and-theory/thin-film-interference-for-computer-graphics-r2962
https://docs.chaos.com/download/attachments/7145142/thinfilm.zip?version=1&modificationDate=1424707437000&api=v2

interference-for-conputer-graphics-r2962
float thinFilnReflectance(float cosO, float |anbda, float thickness, float nO, float nl, float n2) {
float Pl=3.1415926535897932384626433832795;

/1 compute the phase change term (constant)
float d10 = (n1 > n0) ? 0 : PI;

float d12 = (n1 > n2) 2 0 : PI;

float delta = d10 + di12;

/'l now, conpute cosl, the cosine of the reflected angle
float sinl = pow(n0 / nl, 2) * (1 - powcos0, 2));

if (sinl > 1) return 1.0; // total internal reflection
float cosl = sqrt(1 - sinl);

/] compute cos2, the cosine of the final transmitted angle, i.e. cos(theta_2)
/1 we need this angle for the Fresnel ternms at the bottominterface

float sin2 = pom(n0 / n2, 2) * (1 - powcos0, 2));

if (sin2 > 1) return 1.0; // total internal reflection

float cos2 = sqrt(1 - sin2);

/1 get the reflection transm ssion anplitude Fresnel coefficients
float al pha_s = rs(nl, nO, cosl, cos0) * rs(nl, n2, cosl, cos2); // rho_10 * rho_12 (s-polarized)
float al pha_p = rp(nl, nO, cosl, cos0) * rp(nl, n2, cosl, cos2); // rho_10 * rho_12 (p-pol arized)

float beta_s = ts(n0, nl, cos0O, cosl) * ts(nl, n2, cosl, cos2); // tau_01 * tau_12 (s-polarized)
float beta_p = tp(n0, nl, cos0, cosl) * tp(nl, n2, cosl, cos2); // tau_01 * tau_12 (p-polarized)

/'l compute the phase term (phi)
float phi = (2 * Pl / lanbda) * (2 * nl * thickness * cosl) + delta;

/1 finally, evaluate the transmtted intensity for the two possible polarizations
float ts = pow(beta_s, 2) / (powmal pha_s, 2) - 2 * alpha_s * cos(phi) + 1);
float tp = powbeta_p, 2) / (powmal pha_p, 2) - 2 * alpha_p * cos(phi) + 1);

/1 we need to take into account conservation of energy for transmission
float beamRatio = (n2 * cos2) / (n0 * cosO0);

/1 calculate the average transnmitted intensity (if you know the polarization distribution of your
/1 1ight source, you should specify it here. if you don't, a 50% 50% average i s generally used)
float t = beanRatio * (ts + tp) / 2;

/1 and finally, derive the reflected intensity
return 1 - t;

}

surface irridescence

[[ string description = "Thin filmcoating shader. Use as reflection color for the material, with Fresnel
the material OFF (this texture conmputes its own Fresnel)" ]]

(

float thicknessMn = 250 [[ string description = "Mninmmthickness of the film in nnt ]],

float thicknessMax = 400 [[ string description = "Mxinmmthickness of the film in nni 1],

string thickness = "test.png" [[ string description = "Texture map (usually noise) that determines the
thickness of the filmas fraction between the min and max" ]1],

float nmedium= 1 [[ string description = "Refractive index of the outer nedium (typically air)" 11, //
approxi mate refractive index of air

float nfilm= 1.5 [[ string description = "Refractive index of the thin filmitself" ]] , // approxinate
refractive index of water

float ninternal = 1 [[ string description = "Refractive index of the material belowthe filnt 1], //

approxi mate refractive index of the | ower naterial
output color reflColor =0
)

{
float cosO = abs(dot(l , N));

col or thickTex=texture(thickness, u, v);
float t=(thickTex[O0]+thickTex[ 1] +t hi ckTex[2])/3.0;
float thick=thicknessM n*(1.0-t)+thi cknessMax*t;

float red=thinFilnRefl ectance(cos0, 650, thick, nnmedium nfilm ninternal);
fl oat green=thinFil nRefl ectance(cos0, 510, thick, nnedium nfilm ninternal);
fl oat bl ue=thinFil nRefl ectance(cos0, 475, thick, nnedium nfilm ninternal);



refl Col or=col or(red, green, blue);

}
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