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« spectral rendering has been becoming increasingly popular in the VFX and cE» EEEEEE EREEEE
movie industry due to its ability to accurately simulate natural phenomena 1. Find voxel the RGB value falls into n

and predict object appearance under varying illuminating conditions . . . .

P ) PP ying 9 2. Get spectra of the voxel's 8 lattice points from their moment-based representations _
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 a lot of already existing assets (materials, textures) are RGB-based — us- O AEEEEE A

3. Interpolate between spectra

iIng them in a spectral renderer requires RGB->spectra conversion (spectral
uplifting) 1. 2. Page 4; FL 3 Page 29; FL 7

RGB space is a finite subset of the visible gamut

o different uplifting techniques produce different results |/ : = -é mmum EREEN
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— none of the results may be the same as in nature E— — . E— 2 B T
— metameric artifacts may be visible under different illuminants RN I ¥l
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Results — rest of the colour gamut
RGB (0.87,042,064) ———— 3.
m N/ « uplifting of a highly saturated RGB texture in order to determine the perfor-
= Result mance of the non-constrained parts of the cube
e A " o O * Result:

T . . & ” o
" AN ~..-..... . ] » n n n
| et : — no significant artifacts
N T '-_—'———..“.’.@‘ Ay < wioA
/ . .“‘.' -_“ \ -
“. ..' K 400 A50 500 550 600

s — smooth transitions between individual metameric families

« constrain the uplifting process with a pre-defined RGB->spectra mappings

- preserve these mappings during uplifting Results — constraint uplifting
Uplifting system: F
« RGB cube divided into evenly-placed voxels , . N Original MBOC Pantone RAL
 experiments consisted of uplifting RGB values of spectra that have been used as con- D65 D50 FL5 FL12
 each lattice point contains a mapping to a spectral curve straints

— each curve represented by trigonometric moments [2] . testing scenarios included multiple CIE llluminants and multiple entries from various

— variable number of moments used depending on spectral shape complexity colour atlases (Pantone, RAL, Macbeth Color Checker. . .)

 error measured by deviance from actual colour under the illuminants

« Employ dynamic structure (kD-tree/octree) to improve memory overhead

* Result:
oo 062000 S _ « Remove sRGB gamut limitation by supporting wider colour gamuts (such as
— average error Delta E = 0.21 — negligible in terms of human colour perception Adobe RGB)

[019,008,0077,0005,
0001, -0008-0001... ]

[034,-006,-002, 0059,
-003,-001,001...]

Comparison to sigmoid-based uplift by Jakob and Hanika [1]
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optimizer — cube iteratively grows from the positions of the constraints



