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Reproducing the appearance of real-world materials using current printing technology is problematic. The reduced number of inks available define the printer’s
limited gamut, creating distortions in the printed appearance that are hard to control. Gamut mapping refers to the process of bringing an out-of-gamut mate-
rial appearance into the printer’s gamut, while minimizing such distortions as much as possible. We present a novel two-step gamut mapping algorithm that
allows users to specify which perceptual attribute of the original material they want to preserve (such as brightness, or roughness). In the first step, we work in
the low-dimensional intuitive appearance space recently proposed by Serrano et al. [Serrano 2016], and adjust achromatic reflectance via an objective function
that strives to preserve certain attributes. From such intermediate representation, we then perform an image-based optimization including color information,
to bring the BRDF into gamut. We show, both objectively and through a user study, how our method yields superior results compared to the state of the art,
with the additional advantage that the user can specify which visual attributes need to be preserved. Moreover, we show how this approach can also be used
for attribute-preserving material editing.

Our Approach
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B final ours f_ e represent the BRDF in a PCA space, and use the first 5 components to
Wfinal Pereira o define a 5D space [Nielsen 2015]. Working on achromatic reflectance, we

push the original BRDF into gamut (intermediate BRDF) in such PCA space
by following isocontours that indicate the same value of a given perceptual
attribute [Serrano 2016].
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Back in the original BRDF space, the intermediate BRDF is not guaranteed to
be in gamut; we apply an image-based optimization to bring it into gamut
B e - (final BRDF), and to obtain the coefficients for representing it as a combina-
/ -- tion of the available inks.

We compare our results over BRDFs from the MERL dataset [Matusik 2003]

with a state-of-the-art single step method based on image optimization
[Pereira 2012].
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©+ Comparison of our results and the state-of-the-art method by Pereira using different illuminations. {+ Results preserving the roughness and strength

Here we preserve the metallic and brightness attributes. Our method minimizes color shifts, while of reflections attributes in the first step of the

better preserving highlights and specular behavior . For very diffuse materials (e.g., greenfabric) neither method. This combination of attributes aims to

method succeeds due to the specular nature of the inks used. better preserve the appearance of the reflections.
Validation Limitations

Difference between the error after the mapping of Results of a 2AFC user study. Among the BRDFs that
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