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Résumé des épisodes précédents

transport et interaction de la lumiére :

» modeles simplifiés...

> quelques détails nécessaires.
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interaction lumiére matiere

2 extremes :
> simplifiés...
» parfaitement diffus,

» parfaitement spéculaire.

et le reste ?
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Rappel: brdf

fonction de réflectance :

> noté f(p,w; — w),

> réflexion au point p, quelle partie de la lumiére incidente selon
w; est réfléchie dans la direction w, ?
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Rappel brdf diffuse

modele :

» f(p,w; — w,) = constante
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Rappel: brdf spéculaire

modele :

Fresnel(w;
> fr(p7 wj — wr) = cosB(,- )

> refl(wi) = 2(w; - nj)n; — wj,

si refl(w;) = wr,

> Fresnel(w;) décrit la réflexion en fonction de la direction
incidente et caractérise la matiere.
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Fresnel

cf " Physics and Math of Shading”
N. Hoffman, 2015
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http://blog.selfshadow.com/publications/s2015-shading-course/hoffman/s2015_pbs_physics_math_slides.pdf

Fresnel
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Fresnel reflectance (on the y-axis in this graph) depends on refraction index (in other words, what the object's made of) and the
incoming light angle (which is plotied here on the x-axis). In this graph, substances with three lines (copper & aluminum) have colored
reflectance, which s plotted separately for the R, G and B channels—the other substances, with one line, have uncolored reflectance.

C. lehl



Fresnel
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Wit an optcalyflat surface, the relevan angle for Fresnal eflectance i the one between the view and normal vectors. This image
shows the Fresnel reflectance of glass (the green curve from the previous slide) over a 3D shape. See how the dark reflectance color
v coner brightens to white at the edges.
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Fresnel
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Image from “Real-Time Rendering. s angle of incidence 0;

As the angle increases, the Fresnel reflectance barely changes for the first 45 degrees (the green area on the graph); afterwards it
starts changing, first slowly (the yellow area, up to about 75 degrees) and then for very glancing angles (the red zone) it rapidly goes
10 100% at all wavelengths.
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Fresnel
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a visualization of the same zone colors over a 3D object. We can see that the vast majority of visible
Nners e sefecance changes barely at all (green) or only siightly (yellow).
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Fresnel

valeurs 7
» |'indice de réfraction et le terme de Fresnel sont connus pour
beaucoup de materiaux,
» 2 incidence normale, 8; = 0°, noté Fy,
» pour les autres utiliser les coefficients de Fresnel, ou une
approximation :
» Fresnel(w;) = Fo + (1 — Fo)(1 — cos8;))®
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et les autres comportements ?

cf " A Reflectance Model for Computer Graphics”
R.L. Cook, K.E. Torrance, 1982

modeéle de micro-surface :

Fi /(wj,h) G(wj,wr,h)D(h
. fr(p7 wi — wr) __ Fresne gfn,il)g:),:j,) )D(h)

» la micro-surface est une collection/distribution de
micro-miroirs qui réflechissent la lumiére...

witw
avec h = =i
[|wi-+wrl|

reflet.

I'orientation des micro-miroirs produisant un
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http://graphics.pixar.com/library/ReflectanceModel/paper.pdf

Modele a micro-facettes

plusieurs termes :

» Fresnel(wj, h) : reflexion par un miroir,
» G(wj,wy, h) : distribution des miroirs visibles et éclairés,

» D(h) : nombre de miroirs orientés pour produire un reflet.

D et G sont dépendants, ils décrivent la micro surface...
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exemple

Journal of Compuier Graphics Techniques ol. 3, No.
L & the Masking-Shadowing Function in Microfacet-Based BRDFs hiip:
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Figure 1. (left and middle) The BRDFs associated with an isotropic Beckmann distribution
and diff 5). (right) Refer

with Monte Carlo raytracing on a procedural surface with Gaus

C. lehl

at masking functions at grazing incidence (9, =

nce computed

i statistics parametrized by



quelle surface pour D et G 7

cf "Understanding the Masking-Shadowing Function in
Microfacet-Based BRDFs"
E. Heitz, 2014
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http://jcgt.org/published/0003/02/03/
http://jcgt.org/published/0003/02/03/

micro facettes et Monte Carlo

et Monte Carlo ?
> on peut évaluer f,,

» comment générer des directions proportionnelles a la brdf ?

cf "Importance Sampling Microfacet-Based BSDFs using the
Distribution of Visible Normals”
E. Heitz, E. d'Eon, 2014
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http://www.eugenedeon.com/project/importance-sampling-microfacet-based-bsdfs-using-the-distribution-of-visible-normals/
http://www.eugenedeon.com/project/importance-sampling-microfacet-based-bsdfs-using-the-distribution-of-visible-normals/
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