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The supplemental material of this paper includes:

• A supplementary video demonstrating our interface.
• This pdf document, offering additional information and details

on the following topics:

– (S1) Additional details on the perceptual study of distance
metrics for transluceny appearance

– (S2) Details on stimuli generation
– (S3) Additional results of the matching task
– (S4) Additional results of the natural task

1. User Study

1.1. Metrics Definition

In the following, we provide a small introduction to the various
metrics evaluated during the perceptual study for an image-based
metric.

Cubic root metric One of the most thorough studies of translucent
appearance, by Gkioulekas et al. [GXZ*13], tested different sim-
ple image-based metrics over a variety of geometries and material
properties (a total of 6,777 rendered images), and showed that the
so-called cubic root metric performed best in terms of consistency
between geometries, and correlated well with human perception.
The cubic root metric was introduced by Ngan et al. [NDM06] in
the context of opaque BRDFs, and is defined as
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where ik, jk are pixels k of images ii and i j respectively, in linear
color space, with N is the total number of pixels.

Anisoshading Metric In our analysis, we also include a recently
developed model for translucent materials [KNYK22]. The key
idea behind this model is that translucency perception is influenced
by the incongruence in 3D shape information provided by specular
and non-specular shading patterns. Through psychophysical stud-
ies, they show how the difference in the anisotropy of the shading
between specular and diffuse image components can be a plausible
predictor of perceived translucency.

Image quality metrics In addition to these two, we also include
in our analysis the well-known MS-SSIM, widely used for im-
age comparison, and the recent FovVideoVDP metric [MCR*21].
While FovVideoVDP is designed as a video metric, with em-
phasis on the temporal and peripheral aspects of vision, bench-
marking results show that it is among the best performing also
on conventional SDR and HDR images. We choose these two
metrics because, in the recent Unified Photometric Image Qual-
ity (UPIQ) dataset [MPY*20], their predictions yield the highest
(FovVideoVDP) and second highest (MS-SSIM) Spearman rank
order correlation with human judgements [MCR*21]. Finally, we
also include the deep learning-based LPIPS metrics [ZIE*18] in
our work, as one of the most used metrics in perception studies.

1.2. Perceptual Study

To increase the robustness of the subjective judgments gathered,
we resort to a two-alternative forced choice (2AFC) experimen-
tal paradigm [LMS*19; WAKB09; GXZ*13]. In each experimental
trial, the participant is shown a triplet of images: one reference and
two candidates. The participant is then asked to select the candidate
stimulus that is more similar to the reference. Figure 1 shows the
graphic user interface used by participants in our perceptual study.
In Figure 2 we show a subset of the stimuli used in our user study,
differently from previous work [GXZ*13] we focus on a different
set of appearances encompassing crystal-like, matte, and dark lus-
trous appearances.

Our stimuli, comprising sixteen sets of material properties, yield
1,680 possible triplets for each light condition. We show a subset
of the stimuli used in Fig 2. Since we have three light conditions,
a total of 5,040 triplets need to be evaluated (all three images in a
triplet feature the same lighting). In the interest of robustness of the
subjective data, we seek that each triplet be answered by at least five
different participants, leading to 25,200 trials. We resort to crowd-
sourcing (through the Amazon Mechanical Turk platform) to gather
the perceptual data, which has been shown to be effective in sim-
ilar studies [HB10; JWD*14; LMS*19; LBFS21; SCW*21], and
include a training stage before the experiment, as well as control
triplets to discard unreliable participants.

Amazon Mechanical Turk defines a single trial as a HIT (Human
Intelligent Task), in our user study, each HIT is composed of 100
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Figure 1: User interface used for the perceptual study analyzing
the perceptual distance between translucent materials. Participants
have to select the image that most closely resembles the Reference
stimulus (in the middle). Once participants select and confirm their
choice, they can pass to the next triplet.

Figure 2: We show a subset of the various appearances covered
in our user study. Each column shows the same material lit under
different light conditions: back (first row), side (second row), and
front (third row). The triplet showed in the user interface uses dif-
ferent materials with the same light conditions.

triplets, along which we also add ten control triplets. The purpose
of a control triplet is to check whether a participant can be trusted
or not by posing a triplet with a clear answer, in this case, the refer-
ence stimulus is used also as one of the two candidates. Following
pilot studies, in which the control triplets were always passed eas-
ily, we settled to discard all the data from an HIT if more than two
control triplets are failed. For each successful HIT, we pay a single
participant 1.88 euros, since we estimated the completion time of
a single HIT to be around fifteen minutes, following the minimum
wage of 7.5 euro per hour.

2. Manifold - Additional Results

In this section, we showcase additional results when we generate
the manifold. Figures 3 and 4 show the same manifold presented in
the main paper with a side or a front lit illumination.

© 2024 Eurographics - The European Association
for Computer Graphics and John Wiley & Sons Ltd.



D. Lanza, B. Masia & A. Jarabo / Navigating the Manifold of Translucent Appearance – Supplemental Material 3 of 10

Figure 3: Manifold obtained using side-lit stimuli

Figure 4: Manifold obtained using front-lit stimuli
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3. Matching Task: Users’ Results

In this section, we report the results of our user study. Each ta-
ble covers all the results a single user obtained throughout the ex-
periment. For each table, we report the Reference target (Ref) the
appearance selected during the navigation phase (Ours - Selected)
and the renderings obtained using the inverse rendering parameters
(Ours - IR). We then show the result of the fine-tuning phase (Ours-
Tune). This step was optional and therefore not all users desired
to fine-tune their results, for these cases, we report the rendered
image obtained using the optical parameters using inverse render-
ing. The last column shows results using the traditional slider in-
terface (Slider). It is possible to see some inconsistencies between
Ours-Sel and Ours-Manif, these inconsistencies happen due to the
inverse rendering step that is not always capable of finding the op-
tical parameters that can reproduce a similar appearance to the one
previewed in the second column.

© 2024 Eurographics - The European Association
for Computer Graphics and John Wiley & Sons Ltd.



D. Lanza, B. Masia & A. Jarabo / Navigating the Manifold of Translucent Appearance – Supplemental Material 5 of 10

Ref Ours-Sel Ours-Manif Ours-Tune Slider

Figure 5: Results for the Matching Task for User 1

Ref Ours-Sel Ours-Manif Ours-Tune Slider

Figure 6: Results for the Matching Task for User 2

Ref Ours-Sel Ours-Manif Ours-Tune Slider

Figure 7: Results for the Matching Task for User 3

Ref Ours-Sel Ours-Manif Ours-Tune Slider

Figure 8: Results for the Matching Task for User 4

Ref Ours-Sel Ours-Manif Ours-Tune Slider

Figure 9: Results for the Matching Task for User 5

Ref Ours-Sel Ours-Manif Ours-Tune Slider

Figure 10: Results for the Matching Task for User 6
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Ref Ours-Sel Ours-Manif Ours-Tune Slider

Figure 11: Results for the Matching Task for User 7

Ref Ours-Sel Ours-Manif Ours-Tune Slider

Figure 12: Results for the Matching Task for User 8

Ref Ours-Sel Ours-Manif Ours-Tune Slider

Figure 13: Results for the Matching Task for User 9

Ref Ours-Sel Ours-Manif Ours-Tune Slider

Figure 14: Results for the Matching Task for User 10

Ref Ours-Sel Ours-Manif Ours-Tune Slider

Figure 15: Results for the Matching Task for User 11

Ref Ours-Sel Ours-Manif Ours-Tune Slider

Figure 16: Results for the Matching Task for User 12
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Ref Ours-Sel Ours-Manif Ours-Tune Slider

Figure 17: Results for the Matching Task for User 13

Ref Ours-Sel Ours-Manif Ours-Tune Slider

Figure 18: Results for the Matching Task for User 14

Ref Ours-Sel Ours-Manif Ours-Tune Slider

Figure 19: Results for the Matching Task for User 15
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Ref Ours-Manif Ours-Tune Slider

Figure 20: Results for the Natural Task for User 1

Ref Ours-Manif Ours-Tune Slider

Figure 21: Results for the Natural Task for User 2

4. Natural Task: Users’ Results

In this section, we report the results of our user study. Each table
covers all the results a single user obtained throughout the experi-
ment. For each table, we report the Reference target (Ref) inverse
rendering parameters obtained by navigating the manifold (Ours -
Manif). We then show the result of the fine-tuning phase (Ours-
Tune). This step was optional and therefore not all users desired to
fine-tune their results, for these cases, we report the rendered im-
age obtained using the optical parameters using inverse rendering.
The last column shows results using the traditional slider interface
(Slider). The task was very challenging, especially for novice users,
and in many instances, the results of using the two interfaces are
equally distant from the reference.
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