Practical product sampling for
single scattering in media

Keven Villeneuve, Adrien Gruson, lliyan Georgiev, Derek Nowrouzezahrai

McGill #\ AUTODESK



Motivation

http://wikipedia.org

http://mevifopf.mipt.ru



Motivation
Equi-angular [KF12]

Cosine Foreshortening
Phase function
Transmittance




Motivation
Equi-angular [KF12]




Background {:}

Volumetric Path Tracing p

<

X I,

tmax
L = f Le (p' l't)p(X, It, p)T(X, rt)T(rt' p)G(rt' p) dt
t

min



Background {:}

Volumetric Path Tracing p

<

X I,

tmax
L = f Le (p' l't)p(X, It, p)T(X, rt)T(rt' p)G(rt' p) dt
t \ Y )

min

o 1N £
"N izlp(Xi)




Background {:}

Volumetric Path Tracing

<

tmax
= f Le(p' l't) T(X; rt)T(rt' p)G(rt' p) dt
tmin ' '
oINS f(®
YN Lip(X)

1=1



Background {:}
Volumetric Path Tracing %

Qo

tmax
L = f Le (p; rt)p(xl rt; p) G(rtl p) dt
t \ ' )

min

o 1N £
"N izlp(Xi)




Background {:}
Volumetric Path Tracing %’

<

I't

tmax
L = f L.(p,re)px, 1, p)T (X, 1:)T (1, p)
t \ Y

min

P 1 iﬂxo F(©)
" N L p(X;)




Related Work

Equi-angular Sampling [Kulla et Fajardo 2012]
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Related Work

Equi-angular Sampling [Kulla et Fajardo 2012] Clamped cosine: Hmax, Qmin




Analytical Point-normal Sampling
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Analytical Point-normal Sampling
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Analytical Point-normal Sampling
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Remaining terms
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Remaining terms

Polynomial
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Approximated Transmittance/Phase function

Taylor Expansion
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Approximated Product Sampling
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Ours: It * N (9 spp)
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Approximated Product Sampling
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* Do Taylor Expansion of J7,p
e Uses [Hart et al. 2020]’s idea
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[0,1) polynomial
Br (T, * N): T(0) 7,(6) X N(6)
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Summary

* Summary:
* New analytical method to sample cosine foreshortening and distance falloff
* Approximate product sampling via Taylor expansion
* Full approximate product with one warp composition

* Future work:
e Specialize to planar lights, mesh lights, ...
* Extend to heterogeneous media
* Handle refractive medium boundaries



Thank you for your attention :)



