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Iridescence

Rock Dove (Columba livia), Nymphenburg Palace, Munich, Germany

Color changes as the angle 
of view or the angle of 
illumination changes



Iridescence from Thin Film Interference

Optical Path Difference

Phase Shift

Interference



Feathers Structure



Feathers Structure  -  Barbules



Designing the BSDF

Bidirectional Scattering 
Distribution Function =   BRDF (reflectance) + BTDF (transmittance)

Outgoing Radiance

Incoming Radiance

BSDF

Normal vector of 
barbule plane



Designing the BSDF



: Microfacets Model

Physically Based Rendering: From Theory To Implementation, © 2004-2021 Matt Pharr, Wenzel Jakob, and Greg Humphreys

Normal distribution Masking / Shadowing Fresnel coefficient



Normal Distribution - Geometry of the barbule
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https://perso.univ-lyon1.fr/jean-claude.iehl/Public/educ/M1IMAGE/html/group__reflets.html

Normal Distribution - Geometry of the barbule
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Normal Distribution - Geometry of the barbule



Masking / Shadowing



Fresnel coefficient

Airy formula

R T TRT



Diffuse process

: Diffuse Surface Model



: Transmission



In practice
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In practice

Diffuse process



In practice









In practice

apply microfacet brdf



In practice
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In practice

masking / shadowing


