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Abstract
This is the supplemental material for the paper A Hyperspectral Space of Skin Tones for Inverse Rendering of Biophysical
Skin Properties. It includes further analysis of the albedo space (Section 1); a discussion and tests of Kubelka-Munk to compute
diffuse reflectance (Section 2), a discussion of the Look Up Tensor approach (Section 3); other implementation and rendering
details (Section 4); more comparisons with related work (Section 5); and further results (Section 6).

CCS Concepts
• Computing methodologies → Reflectance modeling; Reconstruction;

1. Albedo Space Analysis. Further details1

In spectral color modeling, it is efficient to represent a large spec-2

tral dataset using principal component analysis (PCA) with a lower3

number of dimensions [TB05]. Based on the first three princi-4

pal components trained from our spectral dataset, in Figure 1, the5

PCA reconstructed spectra of some representative Leeds spectra are6

compared with the original measurements. The bottom shows the7

histogram of the reconstruction root mean squared errors. In addi-8

tion to the Leeds dataset that only has the visible wavelength range,9

the IR range up to 1000 nm is tested using the NIST dataset [CA13],10

which has less data points and skin varieties though. Both datasets11

can be accurately represented (less than 0.03 RMSE) via the three12

principle componnets from our spectral manifold.13

2. Kubelka-Munk14

For computing the diffuse reflectance of a skin patch, we first15

started by using a Kubelka-Munk (KM) [KM31] layering model,16

following previous work [AS17].17

We experimented through different variations of the KM-based18

model, all of them suffering from lack of expressiveness and requir-19

ing many ad-hoc parameters to tune the layering quantities. These20

issues with KM approaches stem mostly from the fact that the the-21

ory was initially derived for pigments, and it is known to exhibit22

some limitations, like inaccuracies in cases of dark shades or thin23

films [Cho14], that can make this technique not adequate in our24

context.25

Figure 1: PCA reconstructions for the Leeds and NIST datasets.
Top rows show some representative spectral comparisons between
the reconstructions using the PCA basis functions from our spectral
manifold versus the spectrophotometric measurements. Bottow row
show the histograms of the reconstruction RMSE across the two
dataset.

Moreover, there is no clear conversion between the parameters26

of Radiative Transfer and those of KM theories. We tested exist-27

ing empirical relationships [RRG12] and more grounded derived28

ones from optics literature [SK14]. Unfortunately, the model is still29

unable to generalize to various skin types, lacks fidelity in certain30

areas such as the lips, and other heterogeneities (imperfections) are31

not really recovered (see Figure 2).32
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