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/* ACADEMY
SOFTWARE
FOUNDATION

MaterialX v1.39.5

* Released in May of 2026, and now integrated
into OpenUSD 26.08

* The largest set of contributors in the history of
the MaterialX project

* Adding support for Slang shader generation,
flake nodes, retro-reflective BSDFs, graph
editor improvements, and much more




/* ACADEMY
SOFTWARE
FOUNDATION

MaterialX Scattering Equations

« Contributing formal mathematics for the
Physically Based Shading Nodes

e A collaboration between the MaterialX
project and the Alliance for OpenUSD
Materials Working Group

* Enabling a new wave of open path tracers
for MaterialX and OpenUSD content




/* ACADEMY
SOFTWARE
FOUNDATION

MaterialX Stirling

* A new production-quality example asset
from Pixar

« Built entirely from MaterialX nodes,
leveraging new features in v1.39.5

* More details in the upcoming talk from Leif
Pedersen




/* ACADEMY
SOFTWARE
FOUNDATION

MaterialX Teapot and Lion

 Two new production-quality example assets
from NVIDIA

* Built entirely from MaterialX nodes, and
approved by the ASWF DPEL

* More details in the upcoming talk from
Andrea Weidlich




/* ACADEMY
SOFTWARE
FOUNDATION

ASWF Dev Days 2026

e Our next ASWF Dev Days event will be on
September 17t

* A chance for new developers to receive
guidance on a one-day contribution to an
ASWEF project

« Register at https://www.aswf.io/dev-days/



https://www.aswf.io/dev-days/
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Updates

® Contributions

o 34 PRs merged in fix and feature branches

® OpenPBR 1.1.1 released in MaterialX 1.39.5
o Nonbreaking wording improvements

o MaterialX implementation fixes

® OpenPBR 1.2 Feature Complete
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Correctness and Validation

® New implementers help clarify the specification

oundation / OpenPBR ~

(@ Issues 49 11 Pull requests 15 ions Security and quality

Clamp metallic Fresnel after specular_weight scaling via FO
and F82 #-

portsmouth opened 1w ago

utli

o the Fresnel
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Correctness and Validation

® Validation and reference implementations
o NVIDIA typhoon
® Reference pathtracer for USD, MaterialX
o Blender OpenPBR testsuite

® Multirenderer validation

® Make it easy for implementers to check correctness

® Ensure implementations are converging

14



OpenPBR 1.2 is Feature Complete

Specular retro-reflectivity

Specular Haze

Emission weight

o Better parameter symmetry

Unbound specular weight

o Boost reflectivity without breaking physicality

Decoupled specular IOR

o Adjust reflectivity without affecting refraction direction

Transmission scatter as volume albedo

o Simplified parametrization




Retro Reflectivity

New contribution

The Mininal Retroreflective Microfacet Model

Collaboration between Autodesk, NVIDIA, Intel

In MaterialX 1.38.6

Single parameter

! of Ca
Minimal Retrol

The Minimal Retroreflective Microfacet Model

Jamie Portsmouth Matthias Raab Laurent Belcour Francis Liu
Autodesk NVIDIA Intel NVIDIA

t model (top row). The lighting in

Abstract

We present the Minimal Retroreflective Microfacet (MRM) model, which tums any exist-
et BSDF into a physically plausible retroreflective one by a single substitution

view direction with its reflection about the surface normal before evaluat
ard model. Based on the previously published back-vector formulation, MRM re
quires only minimal code changes and has been adopted in the OpenPBR and MaterialX
material standards. We prove reciprocity and en conservation under the assumption of a
reflection-symmetric normal distribution function (NDF), which holds for all commonly used

utions, and valida ainst measured retroreflective material data




/) openpbr

| . (W‘

R
% ROADT .
1] 1 \|CLOSED | ‘

|
A ‘a e m




%/ open




Specular Haze

® Represent smudged reflective surface
® Two parameters

o specular_haze

o specular_haze_spread

® Easy to use dual specular model




Specular Haze RN openplbr
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What is next ?

® OpenPBR 1.3

o Better Thin-walled translucency ?
® A Biophysical Approach to Foliage Rendering: Time-Dependent BSDF for Aging Leaves - EGSR26

o Glint NDFs ?

® Beyond surfaces

%/ open

21


https://perso.telecom-paristech.fr/boubek/papers/Glinty/
https://perso.telecom-paristech.fr/boubek/papers/Glinty/
https://perso.telecom-paristech.fr/boubek/papers/Glinty/
https://perso.telecom-paristech.fr/boubek/papers/Glinty/

How to contribute

® GitHub
o Issues and PRs

o

® ASWF Slack

o #openpbr

® ASWF Zoom OpenPBR meeting

o Bi-weekly alternating with the MaterialX meeting

22


https://github.com/AcademySoftwareFoundation/OpenPBR
https://github.com/AcademySoftwareFoundation/OpenPBR
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venns Otirling

Leif Pedersen | Pixar

A Collaboration between
Lucasfilm and Pixar to bring
native MaterialX support to
RenderMan XPU.

Model was modified by Andrew Schmidt from
an initiative by Dylan Sisson. MaterialX and
Lama conversion by Leif Pedersen.



Motivations
And Scope

* Pixar Production asset. Modified
version of Finn McMissile, from
Cars 2.

» Share a portable asset using
OpenUSD and MaterialX.

 Validation of pixel parity feature
set for both CPU and GPU.

» Shared development environment
helps develop a robust and
forward thinking code base.




Motivations and Scope

Shared Goals for MaterialX across Disney Studios

e Final renders for film and streaming

e Accurate artist previews across DCC tools
e Real-time experiences and LED walls

e Digital backlots and asset persistence

e Asset interchange with partner studios

MaterialX in RenderMan

e Lucasfilm and Pixar both rely upon RenderMan for final renders
e MaterialX BSDFs in RenderMan would complete the picture

Pixar and Lucasfilm Collaboration

e Introduction of RenderMan XPU opened a window of opportunity



Cross-Disney Studio Collaboration
Pixar & Lucasfilm

2024 Q1 2025 Q4 2025 2026 _
() @ () () —
Project Native MaterialX Dcc
Kick off MaterialX Combiners Integration
BSDF

MATERIALX




Tech At-A-Glance

Production-Proven Foundation

e Built on the existing MaterialX Lama implementation in XPU.
e Reuses shared RenderMan scattering classes and functions.
e Proven in production at ILM.

Unified CPU/GPU Execution and Pixel Parity

e OSL emits data into a preallocated closure pool.

e C++/CUDA kernels implement BSDF sampling and evaluation.

e The same kernels compile for CPU and GPU.

Engine-Controlled DAG Traversal

e Combiner traversal is centralized in the engine.
e No recursive execution inside combiner plugins.
e Predictable, GPU-friendly evaluation of arbitrary networks.
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) GitHub

github.com/leif3d/Stirling

& stirling 7

& teifsa Updat

LICENSE.md

) README.md

11 README

Stirling

Stirling is an official Pixar asset derived from the Finn McMissil acter in Pixar's C: nd d
sl erialX. The asset was authored using MaterialX 1.39 base building blocks and does not use monolithic
materials such as Standard Surface and OpenPBR.

Stirling c: in two openUSD variants:

« Real Time: PNG raster format. Textures use a traditional SRGB color space with a maximum resolution of 2K
Typical in web or game engines.

« Ren n: TEX mipmapped format. Textures use a OpenColorlO Aces color space with a maximum resolution
of 4K. Typical in feature animation and visual effects.

Stirling running in Houdini 22 and RenderMan 28:

About

Stirling is an official Pixar asset
derived from the Finn McMissile
character in Pixar's Cars 2 and
designed to sl se MaterialX
base building

Releases

Packages

Contributors 1

@ 1oz it peserse

Distribution

Non-Commercial, Pixar Asset License

Real Time

Polys - High Res Mesh

PNG Raster Textures

SRGB Color Space

2K Max Resolution

Games | Web | Mobile

SubD - Low Res Mesh

TEX Mipmap Textures

OCIO Aces Color Space

4K Max Resolution

Production Rendering



Oh... and some easter eggs!

Showcasing some cool features



MaterialX Stirling










VIICIO Scratches




MaterialX Stirling. Cars © Disney/Pixar
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Special Thanks

Fran Gonzalez | Pixar

Jonathan Stone | Lucasfilm

Arnon Marcus | OTOY

ASWEF - Academy Software Foundation
Pixar's RenderMan Team!

Cars 2 © Disney/Pixar

/" InDepth ASWF Talk

YOUTUBE
watch?v=CMGajlM3_sQ /




<A NVIDIA.

MaterialX Teapot and MaterialX
Lion Release

Andrea Weidlich, Principal Researcher | MaterialX and OpenPBR Virtual
Townhall/Sept 15th, 2026
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Neural Appearance Project

Origins

Designed as research assets for neural materials

Real-Time Neural Appearance Models

TIZIAN ZELTNER', NVIDIA, Switzerland
FABRICE ROUSSELLE", NVIDIA, Switzerland
ANDREA WEIDLICH', NVIDIA, Canada
PETRIK CLARBERG', NVIDIA, Sweden

JAN NOVAK', NVIDIA, Czech Republic
BENEDIKT BITTERLI', NVIDIA. USA

ALEX EVANS, NVIDIA, United Kingdom
TOMAS DAVIDOVIC, NVIDIA, Czech Republic
SIMON KALLWEIT, NVIDIA, Switzerland
AARON LEFOHN, NVIDIA, USA
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Technical Specification

I <A NVIDIA

USD assets with .mtlx attached
MaterialX 1.38
Authored in LookdevX

« Minimum resolution of 4k per texture + UDIMs

« Approximately 1 GB per asset

« Assembled from individual BSDFs
- BSDFs combined with layer and mix operators
« Textures in sRGB

- No proprietary nodes

» Download: github.com/

DigitalProductionExampleLibrary/
MaterialXTeapotLion




MaterialX Teapot Asset
84 4k textures on body (14 UDIMS)

Oren-Nayar

Dust

Oren-Nayar Dielectric

Stains

Dielectric Dielectric

Absorption

Lambert

Glazing

Ceramic

<ANVIDIA I



MaterialX Teapot Asset

Eight 8k + one 4k textures on handle

.

. Oren-Nayar

T g
{ Conductor

<ANVIDIA I



Shadergraph Teapot

Layer operators : Layer operators
Textures — Textures

Ceramic Handle

<A NVIDIA




MaterialX Lion Asset
42 4k textures (6 UDIMS)

i (@) SheenO

a O O

o ~ N
g Dielectric Dielectric
@ _® Sheen o @
o | 049 sheen @

Absorption

Base

Oren-Nayar :
r Conductor

<ANVIDIA I



Shadergraph Lion

Layer operators

Textu res

<A NVIDIA I



Known Issues

MaterialX UDIM issue with Storm
Maya 2026/2027 Viewport, Hydra GL: No UDIM support
Arnold: Layering issue (fixed in an upcoming version)

Houdini 19/21 Karma (XPU): Arbitrary nodes not fully supported

Confirmed working
Houdini 22 Karma CPU
Falcor 2:

MaterialX Playground
Octane OTOY

NVIDIA



Upcoming MaterialX library from NVIDIA

A NVIDIA

Category v

LOOK - SHADER BALL PHYSICAL SCALE - 1 M PLANE

: » . : Wood Tiles Walnut Herringbon;
Library update W00D - WALNUT
—

Releasing a new update to our PhysicalAi-SimReady Wood_Wood_Tiles Malnut_Mood_Tiles Wa

Material Library nut_Herringbone
Wood::Wood_Tiles_Malnut ::Wood_Tiles

The new library will release on Hugging Face walnut_Herringbone

wood

Include 1.39.3, 1.39.4 and 1.39.5 compatible materials.
mean luma 04666 - 445
MaterialX 1393 - OpenPBR 1.1

Tetwed  Anisotropic  Normal Map

wood  wainst  master  tes
pattem  decorstve  mutimaterial
omganic  natwal  costed  infinte tiing

hemingbone  archtectwre  interior

MATERIALX 1.39.3 1.39.4 1.39.5

. Apple_Green

ANVIDIA
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MaterialX and OpenPBR in

. . Houdini 22
HOUd I n I '@’ Chris Rydalch | SideFX



Houdini 22 | Overview & Library

» MaterialX included since Houdini 19.0

» Solaris takes a “MaterialX-as-Spec”
approach (i.e. no code-gen)

» Focused on USD-encoded materials

» Super-set of Karma nodes add
functionality requested by artists

» MtIX Standard Surface has become the
default material in Houdini




*Houdini 22 | Overview & Library

. COVRX
» H22 released July 15, 2026 ---

» H21 released August 26, 2025 H22 2605 1.39.5 (CY2026
» USD

» D403 —> 2505 —> 26.06 H21 25.05 1.39.3 CY2025
» MaterialX

, 13810 —> 1393 —> 1.39 5 H20.5 24.03 1.38.10 (Y2024

H20 23.08 1.38.8 (CY2023



Houdini 22 | OpenPBR Surface

» Introduced in Houdini 21

» Utilizes the implementation included
with MaterialX 1.39.5

» H22 uses v1.1.1

» Support added to KarmaCPU,
KarmaXPU, and HoudiniVK

ol XX X X

0,0,1) (0,1,1) 0,10 (1,10 (1,00

el 1] le
200009
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Houdini 22 | Overview & Library

» Flakes
» GeomPropValueUniform
» Karma Inputs for Texture Maps




*Houdini 22 | Overview & Library ; ¥,

» Flake Shaders
» GeomPropValueUniform

» Karma Inputs for Texture Maps



Houdini 22 | Overview & Library

» Flake Shaders
» GeomPropValueUniform
» Karma Inputs for Texture Maps




Houdini 22 | Quick Materials

Introduced in Houdini 20.5
Currently uses MtIX Standard Surface

Core part of Texture Material Library
workflows new in H22

Improved Quick Material tooling and
OpenPBR Surface flavor are in-
progress

v

v

v

v
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THANK YOU!



@ MaterialX Playground

An open-source project that aims to make MaterialX easier to use
everywhere: open, view, build and learn MaterialX in your browser,

your IDE, your desktop, or any HTML page.

JOAO VITORBUSCATTO SILVA - MATERIALX TOWN HALL 2026 - SEPTEMBER 15

MATERIALX PLAYGROUND



WHAT / MATERIALX, ANYWHERE

What s the Playground?

@

Open it anywhere

Browser, IDE, desktop, or one tag on
any HTML page. Nothing to install
(unless you want to!).

For Newcomers

An intro to MaterialX, a gallery to
explore materials, and (soon)
tutorials.

&

True to the library

Rendering runs on the official
MaterialX WASM bindings.



TOOLS / ONE SHARED ENGINE

Four main tools, one engine

Viewer

Drop in a .mtlx or a zip with textures,
or pick a preset. Your own HDR or EXR
lighting and shader-ball scenes.

NEW: Load custom geometry, .obj, .glb
or .gltf

NEW: Studio backdrop with shadows
and environment-driven light.




TOOLS / ONE SHARED ENGINE

Four main tools, one engine

@

Compare

Two materials side by side or under a
slider, synced cameras, per-pixel
difference, live SSIM, RMSE and PSNR

NEW: Comparison across different
MaterialX versions!




TOOLS / ONE SHARED ENGINE

Four main tools, one engine

Ol 0Crs G ComCrs G

A & S P s . © Detete Nodes < Vadste | @ hap €3 Fusrsen
W, open_pbr_surface_surfaceshs « | [ We_open_poe_suerace_surtaceshader (definition) - [P 0 | & seawvewr | @ oo < | >
@ St Shasr Bt Bockop 8lla

ﬁ o e ) (=

Graph Editor .
Build spec-conformant graphs == i - 4
visually: nested nodegraphs, . - =

validation, autosave, session restore

and .mtlx export. .

NEW: Node Def/Node Graph ‘
creation/edition/viewing




TOOLS / ONE SHARED ENGINE

Four main tools, one engine

Node Docs

Every standard node, documented
from the spec, easily searchable,
with a live interactive preview & color

coded tables.

sy gr——— ——
NODES WITHOUT DOCS
225 50
(2 All Nodes D B |© 30Preview
 BXDF
~ pbr

gitf pbr e

open_pbr_surface o
open_pbr_anisotropy e
standard_surface o
UsdPreviewsurface o

texture2d
geometric
math
BXDF/LAMA
 BXDF/TRANSLATION
~ translation
open_pbr_surface_to_standard_su
rface o
standard_surface_to_gltf_pbr e

standard_surface_to_open_pbr_su
rface o

standard_surface_to_UsdPreviews
urface o

BXDF/TRANSLATION / TRANSLATION

® open_pbr_surface_to_standard_surface (mitioutput)

© Copy link

Graph (all targets)

(& Nospecification entry for this node.

Parameters & Downioad .t

subsurface_weight ® subsurface_color

@ (nodedef default)

® subsurface_radius_scale colors @ subsurface_scatter_anisotropy

8- 0.5 0.25 [ 0

cotors

& SendtoEditor || © Reset

subsurface_radius

—_—n

fuzz_weight

@ (nodedef default)

® fuzz_color colors @ fuzz_roughness

coat_weight

W . ;

@ (nodedef default)

® coat_color colers @ coat_roughness.

. 1 1 1 @ °

@ (nodedef default)

Ports, types and defaults below are read from its MaterialX nodedef; descriptions are unavailable.

base_weight
base_color

base_diffuse_roughness

float

® color3

float

coat_roughness_anisotropy

¥ SV20%692 24 V4




WHAT'S NEW / GALLERY

Explore example Materials

Brick Procedural
00 T ) i
(=[]
Qe
Material Gallery IR
* Browse the examples and showcase =T j_:::'_._ — R =
materials with search and filters. ==Y
e One click to a zip with textures.
e License, source and permalink per
m a te rl a | . Standard Surface s‘zlfdard,wﬁioe MaterialX v1.39.5
72K8B 6 (6.6 MB) M_BrickPattern

© Open in Viewer ¢ Open in Graph Editor & Download zip © Copy Link @ View Source B License



WHAT'S NEW / LOAD FULL SCENES

USD Scene Loading

)

Open a USD stage

o Drop a folder with .usda, .usdc or
.usdz plus its textures

e OpenUSD runs in the browser
through WebAssembly

e Supports authored cameras

o Turntable GIF export

EXPERIMENTAL

MaterialX on full scenes

o Referenced .mtlx materials render
through the same engine as the Viewer
e Supports JPEG, PNG, EXR, HDR,
TIFF, WebP and KTX2 textures

o UDIM Textures

MATERIALX TEAPOT



WHAT'S NEW / LOAD FULL SCENES

USD Scene Loading

MATERIALXLION MATERIALX STIRLING

MATERIALX PLAYGROUND



WHAT'S NEW / LOAD FULL SCENES

USD Scene Loading




WHAT'S NEW / LOAD FULL SCENES

USD Scene Loading

N e

OPENPBR PLAYGROUND



ANYWHERE / BEYOND THE BROWSER TAB

Browser, IDE, desktop, any page

X =

VS Code Extension Desktop App

o Edit .mtlx with live preview, validation and hover docs. ¢ An Electron shell around the same code base.

e The same WASM engine, running locally in your editor. » Native menus and file access for pipeline folders.

e Installs from a .vsix on GitHub Releases. * No browser limits on memory and file access.

EXPERIMENTAL EXPERIMENTAL



ANYWHERE / MATERIALX ON ANY HTML PAGE

A <model-viewer> for MaterialX

<!doctype html>
<html>
<head>
<title>Hello MaterialX!</title>
</head>
<body>

<script src="https://joaovbs96.github.io/MaterialXPlayground/embed/mtlx-viewer.js"></script>
<materialx-viewer

src="https://raw.githubusercontent.com/AcademySoftwareFoundation/MaterialX/refs/heads/main/resources/Materia
1s/Examples/OpenPbr/open_pbr_carpaint.mtlx">

</materialx-viewer>

</body>
</html>
Same engine, same No build step, no Focus on Performance Embed Builder
fidelity framework

Lazy-loads and caps how
many viewers run at once, so
the page stays smooth.

Writes the snippet for you on
the site, with a live preview.

The official MaterialX WASM
bindings, exactly as on the
full site.

Docs, blogs, asset stores,
internal wikis: paste and
publish.



ROADMAP / WHAT'S NEXT

Where this is going

Shipped

Material Gallery, custom
geometry, color management,
switchable 1.39.4 / 1.39.5
builds

]

In progress

Full release of Desktop app
for Windows, macOS and
Linux. Releasing VSCode
extension on store. USD
Scene Viewer.

B
o

Next

Learn: interactive tutorials
served alongside the app. A
graph-preview embed.
Support for gITF files in the
scene viewer. Support for
ShadingLanguageX.

Exploring
Your suggestions: tell us what
would help you most!



THANKYOU / QUESTIONS

. Try it in your browser @ joaovbs96.github.io/MaterialXPlayground

«’ qgithub.com/joaovbs96/MaterialXPlayground

Issues, ideas and pull requests are very welcome. 3 VS Code extension

Open the Playground View the source



https://joaovbs96.github.io/MaterialXPlayground/
https://github.com/joaovbs96/MaterialXPlayground
https://joaovbs96.github.io/MaterialXPlayground/
https://joaovbs96.github.io/MaterialXPlayground/
https://github.com/joaovbs96/MaterialXPlayground
https://github.com/joaovbs96/MaterialXPlayground
https://joaovbs96.github.io/MaterialXPlayground/#!vscode
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Native Pattern Nodes
Import (mtix & USD)
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2027 €}  BSDF Combiners

octanerender MATERIAL

Performance > Flexibility :

No OSL Closures
No general graph traversal

Can mix entier materials

Can stack layers linearly

Can not mix layers

Can not stack material mixes
Can not add or multiply layers




BSDF Combiners

ﬁ 2027 )

octanerender MATERIAL

BSDF DAG -> Mix Tree of BSDF stacks

oren_nayer._di ffuse_bsdf
e ight
celor
roughness

D nermal

energy_comoensation

=L \

gray_s T

multiply bsdfF
Bt

D file S
in2
ot B | 1
. LD gc&'h wul tiply_bsdfcs
i P int
oren_nayar_di Ffuse_bsdf2 | ":"'t“'rw-h’dfcz aut & s
h
i s e add_bsdfz ot B
color |purple 4 S 1 i mix_bscf
roughness D file . i B » g add_bsdf
D rarmal st B ARE > & B L
: ol by
ansrgy_compansation 2z AlphaMix ( SUE: W B wis » r2
out B D file R | out .\
out B
oren_nayar_d: ffuse_bsdf3 multiply bsdfca
s B oiny multiply_bsdfC
cular Y e
roughness

out B

D rarsal
energy_cemaensation
aut B

out B




2027 €]  BSDF Layer vs Mix

octanerender MATERIAL

Layer( Mix(A,B,t),C)




2027 €]  BSDF Layer vs Mix

octanerender MATERIAL

Mixing and Layering are associative.

Layer( Mix( A, B, t), C) Mix( Layer( A, C),
Layer(B,C), t)

@m@ S




$ 2027 [»€)  BsDFLayervsmix &

octanerender MATERIALX







2027 ) BSDF Multiply

octanerender MATERIALX

Mul( Layer( Mix(A,B,t),C),3)

30




2027 ) BSDF Multiply

octanerender MATERIALX

Multiplication is distributive with Mixing and Layering

Layer( Mix( Mul(A,3), Mul(B,3),t), Mul(C,3))

3
N
N




$ 2027 ()

BSDF Multiply

MATERIAL

oren_nayar_diffuse_bsdf3
color

= .-.ll.l........ -
"LLL |
] o®® ‘30‘... v
mul _A_1 o* > . .
* 2 e, mul_B_1 7~
out p —m — P 'nl . %
3 i 1 enNEERRNy,
- PR 4 P int . .ot Sy
nZ . ~ X o .
\.' I&. in2 . Le*
=2 out B 'L layer_B_1 mul_C_1
g oy . ————» top ® int
4
43 P base _’//////_ in2
P base T e i
( Sl o AL R )
.y . .nt - -
mul_A_2 f' ....."""‘ ..-l“‘ "Taaauunnnt’®
S . an®
P inl "t"sssssnnssnnnnnnnnt®
1n2

L RN}

"“--l ..-:::’.‘:QI-IICOIII.....
out B wets® LR - mul_C_2
i e, mul_B_2 * layer_B_2 g

oren_nayar_diffuse_bsdf4 layer_A_2 A . » top

color p top . ‘, P base e

out B P base s
out P
F:. r:. out P

& out »

out P ™

\h 0

L] * . "“ " ..
., .t . -
LY * at . * *
."\zl-lnnii"‘ ““‘ ‘e ®
L k3
.... I‘-‘
(I ETT L LA

.
.
""srspununnn®




octanerender
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$ 2027 ()

MATERIAL)

'bsdf_A_1

BSDF Multiply

l.II.-l.III.l.l...I'-l--...I.l..II'I..II'II'I.'IIII.'I.'I.I.

Imul_A_1_1 | mul_B_1_1 | mul_C_1_1

-) out
.u' & )

basdf_B_1 ‘
out P

!
! P int
in2

. inl ‘ p int
in2 r’///////— in2
oukt . out P out P!

IIIIIIIIII-IIIII.II-II-II-II-II-IIIIIII.III-'m"m"I....

I.l..l.lll.ll.ll.lllllllllllllllllllll%

(mul_B_1_2 Imul 2G4 2
|

‘bsdf_a_2

‘:37 | out B

.‘ | LA wr—lﬂ:r-.zl.-l -Il-l--.-----l----....l...--.-....l-:
. = mul_C_1_4 .
L LT T - P nl u
'Illllll.l........ " < . inl s
fra, 1n2 : 2
s D in2 :
= out P
basdf_B_2 E out B =

nuk B S

P inl P inl
in2 / in2 ‘
out P out B | ‘

layer_

P top
P bas

A1

e
out P

~

' layer_A_1_2

|
|

» top
P base

out pH—



ﬁ 2027 ) BSDF Add

octanerender MATERIAL

Add( Mix( A, B, t),
Layer(D, C))




2027 ) BSDF Add

octanerender MATERIAL

Add is a 50:50 Mix of the branches Multiplied by 2

Add( Mix( A, B, t), Mix( Mix( 2A, 2B, t),
Layer(D, C)) Layer(2D, 2C),1/2)

> »R&: D,
v/
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octanerender MATERIALX

oloy

-
.
| &
e
“
s
°
&
.
.
.
=
®




$ 2027 ) BSDF Nodes

octanerender MATERIAL

MaterialX includes a library of types and nodes for creating physically plausible materials and lights as described above. This section outlines

the content of that library.
Generalized Schlick Equations

Data Types
o (B Deta type T Scattering Distri run The Hoffman!"*! generalization of the Schlick Fresnel curve
 £oF : Data type representing an Emission Distribution Function. adds a controllable dip in the reflectance at
* \oF : Data type representing a Volume Distribution Function. Bmax = arccos(l / 7) ~ 81.79°, whose depth iSset by the
The PBS nodes also make use of the following standard MaterialX types: colors2 multiplier t:
* surfaceshader : Data type representing a surface shader.
o o lightshader : Data type representing a light shader. 1
ative ectral Lavers o OO = 7
.o : Data type ing a shader.
C d d t t h S BSDF Nodes [ro + (rog — 1)1 — cosOma)?| (1 — ©)
a=
: 6
o e o e p e C ° Conductor Fresnel Equations €050max(1 — cosOmax)

The reflectance F is the average of the s-polarized (R)
polarized (R,) Fresnel reflectances at a conductor intert

a2+ b = |2 — k2 — sin%0)? + 4n2c?

a:Jmax (0.%(az+bz+nzfxzfsin26))

Fg =70+ (90 — o) (1 — cos8)? — a- cosf(1 — cosh)®

Optimized for Octane
Diligently Compared
Closely Matching

a? + b? — 2a- cosB + cos20

® " % + b% + 2a- cosf + cos?60

cos?0(a® + bz) — 2a-cosfsin®6 + sin*6
¥ cos?0(a? + b?) + 2a- cosOsin®6 + sin*0

1
F=3(Rs+Ry)




Diffuse BSDFs

>~4
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2027




Sheen BSDF

Single Scattering Conty Kulla

Sheen roughness levels

B 0 0 e e e
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Multi Scattering Zeltner
Fuzz roughness levels

250000000



2027 a”‘i’ Translucent BSDF

octanerender MATERIALX

SECE888
et St ot

High Saturation

Translucent

Translucent

Medium Saturation

Translucent

Low Saturation



2027

octanerender MATERIALX

Subsurface

Subsurface




Conductor BSDF

$ 2027 5

octanerender MATERIALX

Tangent Artistic IOR Complex IOR

Dual Roughness

Silver Copper




$ 2027

octanerender MATERIALX
Tangent

Dual Roughness

Thin Film Retroreflective

Dielectric BSDF

Scatter Modes



Generalized Schlick

octanerender MATERIALX
Tangen Exponent Scatter Modes

Thin Film Retroreflective




octanerender MATERIALX




2027 ()

octanerender MATERIAL

No OSL Closures

Native Pattern Nodes
Surface (EDF) : Emission
EDF : Color (Emission)
Combiners : Color Math

EDF Nodes

Conical EDF

Generalized
Schlick EDF

!easured EDF






MATERIALX gctanerender

PBR Nodes
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MATERIALX gctanerender

2027 PBR Nodes
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2026 \ Oren Nayar (EON)
openpbr
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$ 2026 \ Coat Darkening

octanerender Open

[ [mtijopen_pbr_surface1:OpenPBR Surface OpenPBR suface mateid v ©

= ¥ Base Layer

= a » Base weight: « 1.000 >

& e e

é ﬂ » Diffuse roughness: « 0.000 >

» Diffuse BRDF model: ~ Oren-Nayar (energy preserving)
: L <« 0.000 >
> Specular Layer

» Transmission Layer

- > Subsurface

) » Medium

* ¥ Coating Layer

- | > Coating weight: 1 0.000 >

pe cootngooor:
Coating roughness: - 0.200 >

5, Coating IOR: « 1.500 .

i Coating anisotropy: « 0.000 >
Coat darkening: « 1.000 >

Coating bump NG node v



¥x

octanerender

2027 a Specular Haze

.

- 3 - P f " iy @B Defoutmaterial:OpenPBR surface material OpenER suface materl v ©

N = > Base Layer
~ ¥ Specular Layer
- @ > Specular weight: « 1.000 >

=
T @ o
e ﬂb Specular roughness: < 0.000 >
e ab Specular haze: « 0.000 >
& s > Specular haze spread: < L 0.250 >
> B g seairion « 1.500 >
\ (] B > Specuiar anisotropy: < 0.000 >
\ \ Gl > Specular retro-reflectivity:
2 » » Transmission Layer
- > Subsurface
it , " » Medium
- ;
> ¢ [ » Coating Layer
™ - % » Fuzz Layer
. == » Emission Layer
» Thin Film Layer

» Geometry Properties



$ 2027 Retroreflective
octanerender Op eh

i
{

¥ Specular Layer

@ soeciorcoo: N

@ > speculer roughness: < 0.201
. Specular haze: < 0.000
@l > speculr haze spreac: « 0.000
- Spemhrm « 1.500

BF > Specular retro-reflectivty: IfGreater [fGreater
» Transmission Layer

» Subsurface

» Medium

» Coating Layer

» Fuzz Layer

» Emission Layer

» Thin Film Layer

» Geometry Properties

*Daeaszonldsryrsans

> custom Aov: o
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2027 Physical Optics
v

“.octanerender

& OpenPBR




MaterialX & OpenPBR
octanercrder Octane Render® \

Arnon Marcus

N 4"=:°\
% y ?
H L 7,

“-_‘\'. " L)

2026.1: https://render.otoy.com/forum/viewtopic.php?t=85834
2027.1: https://render.otoy.com/forum/viewtopic.php?t=85747
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OpenPBR + MaterialX
in Blender

Sebastian Herholz and Owen O’Malley m



Blender’s Journey to interchangeable Assets

i
ogéh b % @ USD

* Material appearance » Material interchange » Full scene/asset
representation




Blender’s Journey to interchangeable Assets

8,
9,
9,
N,

W/
openpbt

 Material appearance

MATERIALX

Vv OpenPBR is Blender’s first step



n Cycles

By



Cycles: Material/Shading Backends

Vv Shader Virtual Machine (SVM) Vv Open Shading Language (OSL)

* Supported on all backends: e Supported on CPU and Optix
CPU, GPU (CUDA/Optix, HIP,
Metal, oneAPlI)  All shader nodes reimplemented
in OSL

* Native representation of all
Blender shader nodes « Executing own OSL shader code



OSL.: MaterialX CodeGen

586
587 BSDF_T fuzz_bsdf_out = fuzz_weight * sheen_bsdf (geometry_normal, fuzz_color, fuzz_roughness);
588 BSDF_T coat_bsdf_out = null_closure();
589 nx_dielectric_bsdf (coat_weight,
590 color(1.000000, 1.000000, 1.000000),
501 coat_ior,
592 coat_roughness_vector_out,
593 0.000000,
594 1.500000,
595 geometry_coat_normal,
596 eometry_coat_tangent,
597
598 0
599 coat_bsdf_out);
600 BSDF_T metal_bsdf_tf_out = null_closure();
601 nx_generalized_schlick_bsdf (specular_weight,
(173 metal_reflectivity_out,
603 metal_edgecolor_out,
604 color(1.600000, 1.000600, 1.000000),
605 5.000000,
606 main_roughness_out,
607 thin_film_thickness_nm_out,
608 thin_film_ior,
609 geometry_normal,
610 geometry_tangent,
611 “multi_ggx",
612 “R",
613 metal_bsdf_tf_out);
614
615 BSDF_T metal_bsdf_out = null_closure();
M A T E R I A L X 616 nx_generalized_schlick_bsdf(specular_weight,
617 metal_reflectivity_out,
618 metal_edgecolor_out,
OSLCOdeGen 619 color(1.000800, 1.000000, 1.000000),
620 5.000000,
621 main_roughness_out,
622 0.000000,
623 1.500000,
624 geometry_normal,
625 geometry_tangent,
626 "multi_ggx",
627 "R",
628 metal_bsdf_out);

Vv Converting the OpenPBR MaterialX graph to OSL code
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Adobe vs SVM vs OSL

Car Paint




Adobe vs SVM vs OSL

Sand Car Paint Coffee Velvet Gold Sapphire

Cycles (SVM) Adobe (PBRT)

Cycles (OSL)




Community Interactions

Friday, March 20th ~

Sebastian Herholz ©19 AM

Same but different:

Alittle teaser of the current OpenPBR support in Blender/Cycles and the PoC for a
validation/test suite for comparing OpenPBR integrations (here: Adobe's OpenPBR-bsdf and
Cycles based on OSL generated by MaterialX).

results.png ¥

Vv Collaborative work unify
OpenPBR appearances:

* Discussions (Slack

e PRs

Differences are probably caused by different implementations of layering:

Tuesdsy, e 20d
= — BNnEas e
v Interesting that the Blender folks have recently done a nice implemention of thin-walled
dielectric/subsurface, which is required by OpenPBR. It's getting some buzz on Twitter. The
fact that they were able to do this, despite us not providing a very solid reference for it (since
one dossnt exist, other than a modelin PBRT,
from SPI is encouraging,

plus the note

1do think it would be helpful to give an expanded treatment of it.in our tech report, for
Thereis pe to d model as well based on
MC sims (for the roughening aspect), and in doing so fil the gap in the literature.

https: /youtu be/eQLCIPWECT
Tioaoa (@Tioaca2) on X
Blender 52 hasa
which have no thickness (or very litle).

These can be anything from leaves, paper, tissues and some thin plastics
(images taken utube video)

9 ety . T203(@Ti03002) 00X

“thin wall” which

meshes

* YouTube
THIN WALL, the incredible new Principled BSDF feature in Blender 5.2 +

6 L@

BB 6rotes sty oo

Sebastian Herholz 115

transmission_depted
With tests for
slab and realized different behaviors between Cycles/Adobe’s OpenPBR and Amold/Karma
when using tinted glass and | transrisston_ depth=0
o to be related to (by the spec) of
the transmission and specular color when a ray hits is surface from the inside of the objec:
 should the colors be swapped: yes or no?

The spec says:

However when ~transaission_depth’ is zero, it is assused that the interior medium
is absent (u_t=0

3 ond transmission_color (s used insteod to non-physicolly tint the dielectric
Fefraction Fresnel foctor multiplicatively by a constant amount (ignoring the
dielectric energy balance)

This makes the impression the transai5510n.color should only happen atan refraction
event, or exit the object. have the color of
specator_colar. (according to the wording n the spec)

It scems that this s the way how Adobe implemented it n their ibrary:

1F Ctnstee)

< Wrong behavior of the specular lobe when a coat is
refiectio applied #28 #
/i atry D

sall conts (@) shehotzopered w0
0poquE_dii R seems that the specula_rovghness o specula_Lar are pot mocklated when acoet s sl
) Aecordng o th spe the peculr_aughess . 15ecela_Lor e mofiad whne  code s 9pbed 0 account for acStonal
In additon,
Bresan. Th 3t th case i Adobe imglmeniatn.
Karmaas w
reflection fe  Mereis a0 exampe of such n OpenPBR configradon:
Both metho =
o Thefis =
internal
o Thesec
mediun
50 the ques
Here are 5o sec (e, Arnod generates the ame esu)
s v

‘Adobe OpenpuR

ycls (sp0c)

A3 can s speculr lobe weth he defaut roughness of 0.3 s
sl il e, by reflcton.



Validation Framework

v Collection of OpenPBR parameter sets:

Rendered on the same scene
using calibrated lighting and color spaces

V' Supported renderers:

Cycles, Adobe’s Eclair, Arnold, Karma,
VRay, MoonRay (WIP), Glimpse (WIP)




Jun
kshop (Principled)




Junkshop (OpenPBR)




MaterialX (GSoC)

' Student: Owen O’Malley

oo



Node Represen

<surfacematerial name=
<input name=
</surfacematerial>
<texcoord name=
<oren_nayar_(
<input name:

<input name="

diffuse_bsdf name=

doren,naya} diffuse_bsdf>

<surface narn
<input nar
</surface>
<noise2d n
<input name:
</noise2d>
<multiply name=
<input name
<input name="
</multiply>
</materialx>

type=

1ce= >
>
nodename=" >
type= >
>
type=" node
type=' v >
value= />
type='
>
type= >
=
/>

Import/Export

tation

Shader Editor



Node Representation

e One shader node compiled
e State determines everything

* Reads SMATERIALX_SEARCH_PATH



Node Representation

v Principled BSDF

BSDF @
@ Metallic 0.000
v Image Texture
Vv Attribut [ ] Roughness 0.500
s g ® IOR 1.500
Color ® Alpha ® I — 1.000
sl v + New B Open - .
Factor ® - [} Thin Wall
Linear v N :
Alpha @ - orma
at v s
Geometry v Diffuse
Repeat v Subsurface
» Vector Specular

Transmission
Coat

Sheen
Emission
Thin Film

vV VvV V V V V VvV Vv



Node Representation

Vv image

Type: [ofe] (o] &

Filename

v geompropvalue Layer

out ® Default Color

Type: boolean v Texture Coordinates

® geom... Address Mod...  periodic

Y default Address Mod...  periodic
Filter Type linear
Frame Range

Frame Offset

Frame End Ac...  constant

out ®

n .

v OpenPBR Surface

Vv Base

Weight

out @

1.000

Diffuse Roughness

Metalness

Specular
Transmission
Subsurface
Fuzz

Coat

Thin Film

Emission

NN NN VLNV

Geometry

0.000
0.000



Import/Export

* For now, *.mtlx only

e Supports name collision options

« Add/Overwrite/Merge/lgnore

* Optional flattenlng of NodeDef/ E B
NodeGraph pairs ) |




Rendering

* Use OSL codegen

* Generate bytecode per node



Outlook

Vv Full OpenPBR v1.1.1 support planed for Blender 5.4
« Adding support for upcoming OpenPBR versions

Vv Collaborating with the community to unify OpenPBR
appearance

Vv Continuing MaterialX GSoC project

Working towards an initial experimental feature integration



Thank You!



Adrien Herubel 14/09/2026
Director, Software Engineering
Autodesk

Chris Rydalch
Senior UX Designer
SideFX

OpenPBR Volume P4

MaterialX Virtual Town Hall 2026

Image courtesy of Attila Torok



OpenPBR Volume

va AUTODESK

X

SideFX'

® A new appearance model for volume assets
® Collaboration between Autodesk and SideFX

® Combining Houdini Pyro and Arnold Standard
Volume

® Work in progress

® Early draft stage - now in private review, reach
out!

142



Arnold

Karma



Parametrization

® Extinction
® Scattering
® Emission (s)
o Multiple sets
® Direct control
® Physical Blackbody
® Artistic Blackbody

® Ramps and masks




Next steps

® Public draft soon

® \Working with the community to support the
parametrization in USD and MaterialX
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