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What is “fluorescence” ?

Standard materials, when lit at a wavelength A , will
only re-emit at this wavelength (with more or less
intensity).

Fluorescent materials, when lit at a wavelength A |
can re-emit this energy at different wavelengths.




Visible effects of fluorescence

Two major visual effects of fluorescence:
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Donaldson matrices
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Real-life Donaldson matrices
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Spectral rendering engines

Spectral engines computes a rendering with a discretization of the wavelength spectrum, not
with RGB channels -> allows them to render wavelength-dependent phenomena, such as

fluorescence.

Resolves the spectral rendering eq : Lo ((Dg, ?\.9) = // p((j)h o, ?\.;, }ug)Lf(mf, KE) ((DI', Cﬂn> dw; d).z'

In the case of diffuse reflectance, we can use P(?\.fj 7\.9)
the Donaldson matrix for the BRDF: LO((DO? ?‘0) — / T /LI-((O,-, ?Li) ((0,-, mﬂ) d&),- dki



Spectral rendering engines

To transform the spectral distribution back into XYZ channels, standard Color Matching Functions (CMFs) are
used: the product of the spectrum with each of the CMFs is integrated.
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Looks like everything works, so what's wrong ?

Most renderers are non-spectral. The objective of the article is to render fluorescent materials,
but only using RGB channels.

It means that we need to encode an upsampling and downsampling step into a simple RGB

operation: .
P Color Matching Functions
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Idea of the general approach

o 'P(Ai,k())
The idea is to have a 3x3 kernel: Cout = Prgp X Cin €y =down ['/ T /UP (i) (%) (@i, @n) do; dA]

computed from the Donaldson NxN matrix of the
material, composited with Nx3 and 3xN matrices -
independent of the material: Prgb =AxPxB
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Issue : it doesn’t work

(a) Naive Reduction

(b) Spectral Reference

Conclusion of the article: we need spectral
rendering for fluorescent materials.



Issue with this naive approach

There is creation of unwanted energy. This is visible even for an identity Donaldson matrix:

STS + I,

The CMFs matrix is not orthogonal. Applying it like
this doesn’t preserve the light spectrum.



Solution for non-orthogonal CMFs

This motivates to take the upsampling matrix

Q T\—1
as the matrix of the dual set of the CMFs: S = (SS ) S

yielding STS' — I3
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Pipeline for the study
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Incorporating UV

They add a 4th curve to the CMFs, to take UVs into account.

Then, 4 components are used (XYZU).
For the final rendering, the last component is dropped.

uv visible

(a) XYZ basis) (b) XYZU basis (c) Spectral Reference



Comparison to a spectral
reference
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(b) Unity rendering
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Limitations and future work

This method introduces approximation for light
transports that are not generated by these
basis functions.

In some cases, to be more faithful, one has to
use alternative bases/more basis functions.

(a) Ours (4 bands) (b) Ours (7 bands)  (c) Spectral Reference




Limitations and future work

This method can't be applied for glossy fluorescent materials,
where fluorescence is dependent on the incident angle,

like the fluorescence BDSF models using the micro-facet
theory.




Limitations and future work

Maybe, could also be applied to render other spectral-dependent phenomena (when directional/spectral dimensions are
independent), such as rendering of atmosphere/water.

Could also be applied to fluorescence measurements, given we only ask for the 3x3 kernel.




Questions ?



	Non-Orthogonal Reduction for Rendering Fluorescent Materials in
	What is “fluorescence” ?
	Visible effects of fluorescence
	Donaldson matrices
	Donaldson matrices (2)
	Real-life Donaldson matrices
	Spectral rendering engines
	Spectral rendering engines (2)
	Looks like everything works, so what’s wrong ?
	Idea of the general approach
	Previous work
	Previous work (2)
	Issue with this naive approach
	Solution for non-orthogonal CMFs
	Pipeline for the study
	Incorporating UV
	Comparison to a spectral reference
	Limitations and future work
	Limitations and future work (2)
	Limitations and future work (3)
	Diapo 21

