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Belcour [2018] Guo et al. [2018] NLBRDF [2022]
e Approximate: make a compromise between physical accuracy and computing time.
e Stochastic: high variance on account of the stochastic nature
* Learning-based: lack physical parameters for intuitive material editing
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Nrep
°°°°° f(a)i' a)o) — Vf

network parameters latent vector
\ J

* isrestricted to representing only materials within its learned latent space

* hard for material editing
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We can learn Task n+1 better, because we learn some learning skills
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Hemt

M(T; ©,,) = 0} -

F((l)i, Wo; ®F) — f;'(wil Wy, F)

Parameters: I’ M(T,0y)
Layered material MetaNet BSDFNet
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wj * consists of five hidden layers
w .
° * 64 neurons per hidden layer
* RelU is adopted
12 - 15 December 2023 ® ASIA SIGGRAPH.ORG/2023 e Sydney, Australia Sponsored by ‘Q Organized by '".':koelnmesse



SIGGRAPH
ASIA 2023

SYDNEY

/
predicted directly by MetaNet ™,

WHY?

s

 vital links between BSDFNet and MetaNet

* Avoid vanishing gradients
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i i i i i — computed by frozen weights of BSDFNet \
- V+

Vit = a(W (v @ v @ v7) +b])

Which are shared (by the weight sharing strategy)

across all materials.
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. I I i I - - computed by predicted weights \
VZ

Vi = a(Wi (v @ v{) +bj)

- reflectance/transmittance (scalar)
Refl.
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Effective Gradient Propagation
Reduced Storage and Overfitting:
only 293 parameters per layered material
Parameter Reusability:
V+ are shared (by the weight sharing
strategy) across all materials.

Parameter expression capability

Ours

NBRDF Ref
NBRDF  (Errorx4) NBRDF+  (Errorx4) Ours (Errorx T
...... 0
\\ v’ "
® | e\
1/ \“
RMSE=0.114 So— RMSE=0.113 RMSE=0.112 -
. . .
RMSE=0.360 RMSE=0.319 RMSE=0.195
o 4

RMSE=4.640

RMSE=4.640

RMSE=0.748

RMSE=0.260

RMSE=3.981

RMSE=0.247
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wW* * 16 hidden layers, each of which has 256 \

neurons

* mapping between explicit material

parameters and BSDFNet’s partial weights.

128 | 5 [0
=y

J
!
= ¢
(256 N
256

—~
Parameters: I’ 16 layers
Layered material MetaNet
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* material editing capabilities
e even allows appearance

extrapolation
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* converts the input coordinates of BSDFNet (wi and wo )
into the Rusinkiewicz coordinates wh and wd
* Allow dense sampling near specular highlight regions

RMSE=0.076 RMSE=0.088 RMSE=0.048
0‘(‘
mapping into a higher-dimensional space
(@) = [w, Y9 (@), Y7 (w), Y (w), Y1 (@), .. [ (@), .. ]T
V » 10 11 y 11 y I y ey I ) nan
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BSDFNet
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« LOSS FUNCTION e DATASET
Parameter Symbol  Sampling
reverse Roughness for top interface o 10U (=3,-0.5)
Huber loss Roughness for bottom interface a 10U(=3.0)

IOR for dielectric interface n1, 12 14(1.05,2)
Fresnel for conductive interface Ro U(0,1)
Single-scattering albedo for medium p 1—U(0,1)°
Extinction coefficient for medium o YV ({0,1,2,5})

7)) =Tl T -TUI =t
LUffs) =T () = TN + ¢2 NT =12, 000 BRDFs/ 10000BTDFs

—~ T =T > ¢

log(1 + abs(f)w)

T(f) = sign(f)

log(1 + ) : :
254 pairs of spherical angles (6 ,¢)
S ' N=NI'Xx Nwi X Nwo
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CPU Support MetaNet run only once Texture Support

Method BTDF Texture Edit CPU
NBRDF [Sztrajman et al. 2021] X X X

NLBRDF [Fan et al. 2022] X v
Metalayer (Ours) v v
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low variance
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CPU Support MetaNet run only once

material editing No costly precomputation broad applicability

L
L
*** koelnmesse



B i
b

r SIGGRAPH _ _. |
Q ASIA 2023 RESULT Comparison on Reflective L

SYDNEY

comparison to [Belcour 2018] * comparison to Guo et al.

AAE
Ll
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e comparison to NLBRDF [Fan et al. 2022] and the method of Guo et al. [2018] &
Ours RMSE=0.009 Ours RMSE=0.009 Ours RMSE=0.002 Ours RMSE=0.0179

Guo (Reference)

NLBRDF RMSE=0.018 NLBRDF RMSE=0.010 NLBRDF RMSE=0.006 Guo (Reference)
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Ours

Guo et al.
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* Challenges with Smooth Surfaces
* Handling Multiple Layers and Anisotropy
* Optimal Importance Sampling

* Integration of Measured Materials

* Energy Conservation Concerns
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Email: guojie@nju.edu.cn




