Neural Enhancement of Analytical Appearance
Models: Supplemental Material

1 BTFs

While our primary focus is on measured BRDFs, we demon-
strate that our approach is also applicable to certain mea-
sured BTFs. In Fig.[1} we compare with state-of-the-art meth-
ods [1], [2], [3] on BTFs from the UBO dataset [4]. Our results
are more accurate than NLBRDF and [3], because we
explicitly model the local frame and anisotropic reflections.
In addition, our quality is comparable to a dedicated BTF
model [1]]. Moreover, our footprint for each BTF texel is 39
floats, comparable to 32 in their approach, but our network
size is about 1/5 of theirs.

Despite this success, we also show a failure case in Fig.
Our model cannot fit the fabric12 BTF from the UBO dataset
with high quality, as it considerably deviates from our
training data. In the future, we plan to include more diverse
training data to improve the final quality on such samples.

2 ADDITIONAL BRDF RESULTS

Finally, Fig. 3| visualizes the neural enhancement results
across the entire set of materials from the EPFL dataset ,
comparing our enhanced versions of GGX, Cook-Torrance,
Ward, and GenBRDF models against their original counter-
parts, as well as NBRDF and NLBRDEF. In Fig. 4}, we per-
form similar comparisons on the materials from the UTIA
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Fig. 1: Comparisons with NLBRDF [2] and neural BTF mod-
els [1] and [3] on 3 BTFs from UBO [4] dataset. From the first
column to last, ground-truths, results of our enhanced GGX,
neural BTF models [1], [3], and NLBRDF [2], respectively.
Quantitative error, computed as the mean squared error
(x10%), is reported at the bottom-left of each related image,
and the error map is shown at the bottom-right.

Ground-Truth Ours

Fig. 2: Limitation. From the first column to last, rendered re-
sult of ground-truth, visualization of one ground-truth BTF
pixel (horizontal axis: light, vertical axis: view), rendered
result of our model, and visualization of a corresponding
BTF pixel from our model.

FABRIC12

dataset [6]. For methodology details and further analysis,
please refer to the main paper.
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Fig. 3: Neural enhancement of several analytical BRDF models on materials from EPFL dataset . From the first
column to last, the ground-truths, the results of enhanced/original Cook-Torrance BRDF model with GGX distribution,
enhanced/original Cook-Torrance model, enhanced/original Ward model, enhanced/original FULL model in GenBRDEF,
NBRDF || and NLBRDF . Quantitative errors in SSIM and AE;rp (x10%) are reported in the bottom-left of each
related image.



Enhanced Cook-

Ground- Enhanced Enhanced Enh: d
GGX Cook- Torrance Ward anced  GenBRDF [10] NBRDF [i1] NLBRDF [2
Truth a Ward B GenBRDF @ g @
Torrance
1
4 K~ Ha VE

7Yy

0.985/1.58 0.984/1.26 0.985/1.34 0.984/1.48 1.41 0.986/2.18 0.985/1.40 0.997/0.35 0.982/1.73

SATIN_WHITE ~CHM_LIGHT_BLUE LAIKA_CEILING_PAINTACRYLIC_FELT_PINK COLODUR_AZURE ~ANISO_MIRO_7 FROZEN_AMETHYST

.968/1.15
nasl.w« gg
—

Fig. 3: (Continued.) Neural enhancement of several analytical BRDF models on materials from EPFL dataset IE]] From the
first column to last, the ground-truths, the results of enhanced /original Cook-Torrance BRDF model with GGX distribution,
enhanced/original Cook-Torrance model, enhanced/original Ward model, enhanced/original FULL model in GenBRDEF,
NBRDEF , and NLBRDF . Quantitative errors in SSIM and AE;rp (x10%) are reported in the bottom-left of each
related image.
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Fig. 3: (Continued.) Neural enhancement of several analytical BRDF models on materials from EPFL dataset [5]. From the
first column to last, the ground-truths, the results of enhanced/original Cook-Torrance BRDF model with GGX distribution,
enhanced/original Cook-Torrance model, enhanced/original Ward model, enhanced/original FULL model in GenBRDEF,
NBRDEF ., and NLBRDF . Quantitative errors in SSIM and AE;rp (x10%) are reported in the bottom-left of each
related image.

1
1 1 1

~
~
|

A

n
|

COLODUR_CONNEMARA BRUSHED_AL._1 CC_NOTHERN_AURORA CC_IBIZA_SUNSET

PAPER_RED

N|
4
1

N

i

ACRYLIC_FELT_WHITE



o

Enhanced Cook- Enhanced

Ground- Enhanced Enh d
GGX Cook- Torrance Ward anced  GenBRDF [10] NBRDF [11] NLBRDF [2]
Truth GGX 4 T Ward el GenBRDF 2
orrance
-y - -y

- amy
|4

1
-
1
-
i
-
i
-
i
n
1
1
N

PAPER_GOLD

DRAGON_EYE_RED GOLDEN_YELLOW

SILK_BLUE

TLM_SOLO_M_68

CHM_MINT

ANISO_PAPER_COPPERCOLODUR_KALAHARI_2A  CHM_ORANGE

N A A N N N A
\
N N A N N N A
\
N

K \

1

1
1
d
4
1
d
4
|
d
4
|
|
4
1
|
4
|
N
4
1
|
4
1
|
4
1

I
I
e
C
I
C

N

~
1
1
{
1
n
i
{
i
-~
i
n
i
n
|

n

- -~
|4 4

N
N

Fig. 3: (Continued.) Neural enhancement of several analytical BRDF models on materials from EPFL dataset [5]. From the
first column to last, the ground-truths, the results of enhanced/original Cook-Torrance BRDF model with GGX distribution,
enhanced/original Cook-Torrance model, enhanced/original Ward model, enhanced/original FULL model in GenBRDEF,
NBRDF , and NLBRDF . Quantitative errors in SSIM and AE;rp (x10%) are reported in the bottom-left of each
related image.
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Fig. 3: (Continued.) Neural enhancement of several analytical BRDF models on materials from EPFL dataset . From the
first column to last, the ground-truths, the results of enhanced/original Cook-Torrance BRDF model with GGX distribution,
enhanced/original Cook-Torrance model, enhanced/original Ward model, enhanced/original FULL model in GenBRDF,
NBRDF ., and NLBRDF . Quantitative errors in SSIM and AE;rp (x10%) are reported in the bottom-left of each
related image.
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Fig. 3: (Continued.) Neural enhancement of several analytical BRDF models on materials from EPFL dataset . From the
first column to last, the ground-truths, the results of enhanced/original Cook-Torrance BRDF model with GGX distribution,
enhanced/original Cook-Torrance model, enhanced/original Ward model, enhanced/original FULL model in GenBRDF,
NBRDF I.I and NLBRDF . Quantitative errors in SSIM and AE;rp (x103) are reported in the bottom-left of each
related image.
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Fig. 3: (Continued.) Neural enhancement of several analytical BRDF models on materials from EPFL dataset . From the
first column to last, the ground-truths, the results of enhanced/original Cook-Torrance BRDF model with GGX distribution,
enhanced/original Cook-Torrance model, enhanced/original Ward model, enhanced/original FULL model in GenBRDEF,
NBRDEF I.I and NLBRDF . Quantitative errors in SSIM and AE;rp (x10%) are reported in the bottom-left of each
related image.
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Fig. 4: Neural enhancement of several analytical BRDF models on materials from UTIA dataset [6]. From the first
column to last, the ground-truths, the results of enhanced/original Cook-Torrance BRDF model with GGX distribution,
enhanced/original Cook-Torrance model, and enhanced/original Ward model. Quantitative errors in SSIM and AE;rp
(x103) are reported in the bottom-left of each related image.
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Fig. 4: (Continued.) Neural enhancement of several analytical BRDF models on materials from UTIA dataset [@] From the
first column to last, the ground-truths, the results of enhanced/original Cook-Torrance BRDF model with GGX distribution,
enhanced/original Cook-Torrance model, and enhanced/original Ward model. Quantitative errors in SSIM and AErp
(x103) are reported in the bottom-left of each related image.
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Fig. 4: (Continued.) Neural enhancement of several analytical BRDF models on materials from UTIA dataset [@] From the
first column to last, the ground-truths, the results of enhanced/original Cook-Torrance BRDF model with GGX distribution,
enhanced/original Cook-Torrance model, and enhanced/original Ward model. Quantitative errors in SSIM and AErp
(x103) are reported in the bottom-left of each related image.
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Fig. 4: (Continued.) Neural enhancement of several analytical BRDF models on materials from UTIA dataset [@] From the
first column to last, the ground-truths, the results of enhanced/original Cook-Torrance BRDF model with GGX distribution,
enhanced/original Cook-Torrance model, and enhanced/original Ward model. Quantitative errors in SSIM and AErp
(x103) are reported in the bottom-left of each related image.
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Fig. 4: (Continued.) Neural enhancement of several analytical BRDF models on materials from UTIA dataset [@] From the
first column to last, the ground-truths, the results of enhanced/original Cook-Torrance BRDF model with GGX distribution,
enhanced/original Cook-Torrance model, and enhanced/original Ward model. Quantitative errors in SSIM and AErp
(x103) are reported in the bottom-left of each related image.
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Fig. 4: (Continued.) Neural enhancement of several analytical BRDF models on materials from UTIA dataset [@] From the
first column to last, the ground-truths, the results of enhanced/original Cook-Torrance BRDF model with GGX distribution,
enhanced/original Cook-Torrance model, and enhanced/original Ward model. Quantitative errors in SSIM and AErp
(x103) are reported in the bottom-left of each related image.
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Fig. 4: (Continued.) Neural enhancement of several analytical BRDF models on materials from UTIA dataset [@] From the
first column to last, the ground-truths, the results of enhanced/original Cook-Torrance BRDF model with GGX distribution,
enhanced/original Cook-Torrance model, and enhanced/original Ward model. Quantitative errors in SSIM and AErp
(x103) are reported in the bottom-left of each related image.
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Fig. 4: (Continued.) Neural enhancement of several analytical BRDF models on materials from UTIA dataset [@] From the
first column to last, the ground-truths, the results of enhanced/original Cook-Torrance BRDF model with GGX distribution,
enhanced/original Cook-Torrance model, and enhanced/original Ward model. Quantitative errors in SSIM and AErp
(x103) are reported in the bottom-left of each related image.
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Fig. 4: (Continued.) Neural enhancement of several analytical BRDF models on materials from UTIA dataset [@] From the
first column to last, the ground-truths, the results of enhanced/original Cook-Torrance BRDF model with GGX distribution,
enhanced/original Cook-Torrance model, and enhanced/original Ward model. Quantitative errors in SSIM and AErp

(x103) are reported in the bottom-left of each related image.
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Fig. 4: (Continued.) Neural enhancement of several analytical BRDF models on materials from UTIA dataset [@] From the
first column to last, the ground-truths, the results of enhanced/original Cook-Torrance BRDF model with GGX distribution,
enhanced/original Cook-Torrance model, and enhanced/original Ward model. Quantitative errors in SSIM and AErp
(x103) are reported in the bottom-left of each related image.
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Fig. 4: (Continued.) Neural enhancement of several analytical BRDF models on materials from UTIA dataset [@] From the
first column to last, the ground-truths, the results of enhanced/original Cook-Torrance BRDF model with GGX distribution,
enhanced/original Cook-Torrance model, and enhanced/original Ward model. Quantitative errors in SSIM and AErp

(x103) are reported in the bottom-left of each related image.
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Fig. 4: (Continued.) Neural enhancement of several analytical BRDF models on materials from UTIA dataset I@ From the
first column to last, the ground-truths, the results of enhanced/original Cook-Torrance BRDF model with GGX distribution,
enhanced/original Cook-Torrance model, and enhanced/original Ward model. Quantitative errors in SSIM and AErp
(x103) are reported in the bottom-left of each related image.
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Fig. 4: (Continued.) Neural enhancement of several analytical BRDF models on materials from UTIA dataset [@] From the
first column to last, the ground-truths, the results of enhanced/original Cook-Torrance BRDF model with GGX distribution,
enhanced/original Cook-Torrance model, and enhanced/original Ward model. Quantitative errors in SSIM and AErp

(x103) are reported in the bottom-left of each related image.
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Fig. 4: (Continued.) Neural enhancement of several analytical BRDF models on materials from UTIA dataset [@] From the
first column to last, the ground-truths, the results of enhanced/original Cook-Torrance BRDF model with GGX distribution,
enhanced/original Cook-Torrance model, and enhanced/original Ward model. Quantitative errors in SSIM and AE;rp
(x103) are reported in the bottom-left of each related image.
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