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The OpenPBR Surface Shading Model - Guido Quaroni, Adrien Herubel, et al
MaterialX in USD and Hydra - Karen Lucknavalai, Pixar USD
LookdevX in Maya - Nikola Milosevic, Autodesk
The Strala MaterialX Editor - Magnus Pettersson, IKEA
Updates on MaterialX and MDL - Kai Rohmer, NVIDIA
RenderMan and MaterialX - Mark Manca, Pixar RenderMan

The QuiltiX Graph Editor - Manuel Koster, Richard Frangenberg
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OpenPBR - Introduction 5 F

* Artists leverage creative applications from different vendors
* Look differences across apps is a major complaint
*  "Innovate" and "Simplify" to put 3D artists forward

* Subproject of MaterialX within the ASWF




Announcing OpenPBR

A new material specification created by the teams at

and 4 AUTODESK

This physically based shading model is being
developed to offer creatives a more artist-friendly
bridge between different software applications.

The new shading model will be a subproject of
MaterialX within the Academy Software Foundation.
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The following side-by-side renders are from a scene
we affectionately called “Shader Playground.”

They are a
work in progress.

Every 3D application has its differences but
both art & tech teams are already seeing the benefits of
OpenPBR working similarly inside
Autodesk Arnold and the Adobe proprietary renderer.




OpenPBR inside Maya + Arnold

OpenPBR inside Adobe proprietary renderer

S






mside Adobe proprietary rer
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OpenPBR — Technical Overview 5 R

¢ A physically based surface model based on Autodesk Standard Surface and Adobe Standard Material
¢ An evolution of two production-proven models

OpenPBR Surface

metallic base dielectric base

Autodesk Standard Surface Adobe Standard Material

emission [ ; -— — — —
Transparenc y Specular reflection (coating) (additive) | coat |

(specular dielectric)
| — - e— Y
Emission Specular Specular reflection sheen

/additive reflection (retro-reflection)

(metal) o o
Specular Specular retro-reflection (sheen)*
transmission* | metal ) . .
(complex specular dielectric specular reflection
reflection,
Diffuse Diffuse Subsurface )
reflection transmission* scattering®
77777777777 opacity specular transmission diffuse reflection
(blend or

L
cutout)
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Principled and physically based layering specification

Formal structure (implementation agnostic) Particular implementations

enission fPBR = lerp (ftrduspdrem: fbul'fd,CE‘7 ) 3

i — PR
— fsurfar,e = F ffuzz +1€1‘p la 1 E[ffun] ) fcoated—base 3
o < thin-film a = geometry opacity

metal translucent subsurface glossy € = coat_weight

F = fure_weight fcoate(l—hme = C fcoat +lerp (1 T(‘(nt ( [fm'Lt]) ) fbase—substrate )
M = base metainess L, = lerp (1 Teoat s ) )
(

diffuse
bient T = transmission_weight
anbien —
mediun 8 = subsurface_weight f base-substrate — lerp f dielectric-base » f conductor M) )
4 Opaque base =P ambient R T
ot i et i s n e (1~ N,
P il fdlelectrlc base f%pecular E specular!/J dielectric—base ?
T — T
To summarize the formal structure, this consists of the following slabs: fdi sleekicshages — lerp(lerp(fdiffus(., fSSSv S), fspecular’ T) .
Sambient-medium = Slab(0) fuzz
> [GLst,
Slossy-diffse
opaque slab
Which are composed to build the material structure, denoted PBR below, as follows: transparent slab S L
Mppr = mix(Sun cor @) where o = geometry_opacity ————— composite ( ) A
Moo = layer(M where F = fuzz_veight
N ase = layer( M, where C = coat_weight
poce-subetrate — T (Moicioct where M = base_metalness translucent M D L
ric-base = TX(Mopaque bases St where T = transmission_weight

Mo b = 1S g s Smatins ) where S = subsurface_veight 1-s MATERIALX
R - glossy

emission
fuzz
coat
«— thin-filn
metal | translucent base ‘ subsurface |glussy—d]ffuse
«— thin-film
coat
ambient —
medium fuzz
emission
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Commonalities and differences

Dedicated SSS component D g=0 . g=0 D g=0 D g=0.75

Inspired by Standard Surface

- .
-
. subsurface ¥
oY lit region
shadowed region
\ diffuse base = :




OpenPBR — Technical Overview

Commonalities and differences
F82-tint metal reflectivity
Inspired by Adobe Standard Material

/* ACADEMY
SOFTWARE

FOUNDATION
#ASWF

base edge base edge base edge
base edge base edge base edge

[

I

o




/* ACADEMY

" . W SOFTWARE
OpenPBR - Technical Overview 350*;‘;0%?3

#ASWEF

Commonalities and differences
Sheen/Fuzz on top of coat
Different from both original models

base y base + coat 1 ,!

,.
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. SRen
BR - Conclusion ok

Great collaboration and good spirit
An open standard under MaterialX
Early reviewing by third parties
Integration in products

Next steps & future initiatives __ : .
Reach out and discuss at SIGGRAPH : | T chis Ry -Sider
Autodesk Booth Wed 9t & Thu 10t at 11am
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® Zap Andersson

® Paul Edmondson
® Julien Guertault

®  Adrien Herubel

* Alan King

¢ Peter Kutz

® Andréa Machizaud

* Jamie Portsmouth

®*  Frédéric Servant
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- MaterialX enabled by
default in USD

*  Support up to MaterialX
version 1.38.7
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mxTextured.usda

DomeLight DomeLight V
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mxTextured.usda

Domelight V
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lalX'in USD/Hydra - Updates ZZ& rouNDATIO

- More flexibility in how materials can be defined
- Node placement wrt nodegraphs
*  Nodegraph input and interface connections
- Material names

* Wider support for Custom Nodes

»  Other Improvements
- Can include relative paths
- Handling string array processing
- More metadata is parsed into the SDR properties




» Aligning MaterialX
Implementation of

USDPreviewSurface

Materials

» Opensourced and
extended the imagin
tests
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File Edit Window Pixar Katana

P

Navigation

UsdNative
UsdGold_01
UsdGold_02
UsdGold_03
UsdGold_04
UsdGold_05

UsdMaterialX
MxUsdGold_01
MxUsdGold_02
MxUsdGold_03
MxUsdGold_04
MxUsdGold_05

Materials
MaterialX

Materials
Shaders
USD_Gold_01
Surface
USD_Gold_02
Surface
USD_Gold_03
Surface

ch for prim by name

for property by name

metallic.usda | =
Shading

Renderer  Display

< <<<<<<<<<<<

Material
Shader
Material
Shader
Material
Shader

Find Prim
Value Meta Data  Layer Stack ~ Composition
Nai
[object type] Prim

[path]

Find Prop



» Aligning MaterialX
Implementation of

USDPreviewSurface

Materials

» Opensourced and
extended the imagin
tests
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File

Edit

Window Pixar Katana

Navigation

P

UsdNative

UsdClearcoat_01
UsdClearcoat_02
UsdClearcoat_03
UsdClearcoat_04
UsdClearcoat_05

UsdMaterialX

MxUsdClearcoat_01
MxUsdClearcoat_02
MxUsdClearcoat_03
MxUsdClearcoat_04
MxUsdClearcoat_05

Materials

MaterialX
Materials
Shaders

USD_Clearcoat_01
Surface

USD_Clearcoat_02
Surface

USD_Clearcoat_03
Surface

ch for prim by name

for property by name

clearcoat.usda "_"['D
Shading

Renderer  Display

Material . . . . .

Shader
Material
Shader
Material
Shader

< <<<<<<<<<<<

Find Prim
Value Meta Data  Layer Stack ~ Composition
Nai
[object type] Prim

[path]

Find Prop
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standardSurface.usda

- Distant light support

* geompromp/primvar
values in Storm

- Initial material caching
added to Storm




alxX in USD/Hydra - HdPrman

Support for Displacement

Fixes for:
« Texture coordinate names
* Normal Maps

A

cC

23
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displacement.usda

File Edit Window Pixar Katana Shading

sphere1
Materials
mtixdisplacement1
mtixnoise2d1
mtixstandard_surface1
mtixstandard_surface1_preview
cameras
cameral
lights
domelight1

r prim by name

‘or property by name

1 Sp.ﬁere

Material
Shader
Shader
Shader
Shader
Xform
Camera
Xform
DomeLight

v
v
v
v

Find Prim

Value

[obj

[path]

endTimeC

Find Prop

Meta Data

Layer Stack

Composition
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2falxX in USD/Hydra - Future Work

Future Work:

- Normal Map issues In
Storm

- MaterialX Colorspace
handling in Hydra
(Goal: 23.11)
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Thank you

More information at the
USD, Hydra BOF

at SIGGRAPH:
Tuesday Aug 8, 2pm - 4pm




vd

LOOKDEVX@

Agnostic Material Editor

MaterialX Town-Hall Siggraph 2023

Nikola Milosevic
Product Manager

Orn Gunnarsson

Software Manager




LookdevX | Released in Maya 2024

o Agnostic Material Authoring tool

o Native USD material authoring

o Resolving USD Material Story
o Native MaterialX authoring (in progress)
o Arnold Integrated

o UFE layer used for DCC connection

o Enabling DCC portability




Release 2024 | Lookdevx

Delivered Key Features
o Material manipulation from LookdevX, Outliner ,VP
and Attribute Editor
o Direct Material Assignment
o Arnold support
o MaterialX Viewport support
o Color Managed LookdevX Graph
o Material Authoring workflow
o USD Material Scope control
o Multi-selection actions
o Node & Graph Duplication
o Undo - Redo

o Enums support AE/PE




Considering |Lookdevx

Key Features

O

O

O

Publishing workflows

Presets workflow

Ilcon Shelf

Searching Nodes and/or Attributes
Dimming and coloring Nodes and Noodles
Expose Custom Attribute control on Node
Material Swatches

Create node from Port

Deep Attribute Promotion

Ramp node

Automation tools




Next |LookdevX

o Hydra implementation support
o Material graphs can be accurately represented in Storm

and Arnold delegate

o MaterialX Maya native support
o 3ds Max Implementation

o Procedural Material Binding — USD

o Late material binding enabled by Biforst-USD
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- MaterialX at IKEA
- Technical Design




/* ACADEMY
SOFTWARE

#ASWEF

. . open
Technical Design g

o CH++

- Dear Imgui for interface

» Imgui Node Editor for displaying networks

- Uses MaterialX OSL backend for code generation
+ OIllO for texture handling

- Modified OSL testrender for previews



https://github.com/ocornut/imgui
https://github.com/thedmd/imgui-node-editor

]
File Action Window
V¥ MaterialX Node

Node Properties:

= textures/Motley_Patchwork_Ru Filename

srgb_texture ¥ Color space
Layer

R:0.000 G:0.000 B:0.000 Defar

Texture Coordinates -> node_multiply_9

— R

= periodic ¥ Address M |e_co (image, NG_Motley_Patchwork_Rug)

= periodic ¥ Address b

= jinear ¥ Filter Typ: 1 [vector2] out [color3] © |
1ame]

= Frame Ra fing]

= 0 Frame Ofl color3]

= constant ¥ Frame En, SMode [string]

smode [string]
2 [string]

nge [string]
fset [integer]
(daction [string]

3 (mix, NG_Motley_Patchwork_Rug)

| out [float] ©

0.000 0.000 Pos |]t]
V Attributes
baseColor GLSLFX_usage
doc
true expose
color3 type (normal, NG_Motley_Patchwork_Rug)
uiname
tring] out [vector3] €

1278 Xp

| © tangent_output [vector3]

NG_Motley_Pati (compound nodegraph)

{ € base_color_output [color3] ©

© specular_roughness_output [float] € -
© coat_normal_output [vector3] ©
© normal_output [vector3]

©!
©!

'V Render view

P Renderview context

Frame time: 2 ms (504fps)

Iteration: 156 (max error: 0.500)

640

0.000
MatStudioCam

SR_Motley_Patchwork_Rug

Sample Ball

0.5000
0.000
1.000

Save image Quick save thumbnail

Take Snapshot

Reset Camera

>

480

0.000

|

Renderview size
Max Error
Exposure

Scale

Pos

Cameras
Material

Mesh
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- AR
Swatches and texture handling 350*;“@53

File Action Window
¥ MaterialX Node

Node Properties: .
= textures/Motley_Patchwork_Ru Filename M ate rl aI fro m A I\/I D

srgb_texture ¥ Color space

material library

R:0.000 G:0.000 B:0.000 Defax| [TOrKRug) .

) : node_image_co (image, NG_Motley_Patchwork_Rug)
Texture Coordinates -> node_multiply_9 [vector2] ©
periodic ¥ Address b &) texcoord [vector2] out [color3] & |
periodic ress ile [filename

iodi ¥ Add | file [fil ]
linear ¥ Filter Typ gldayfer [;t[riml;] -

efault [color
© uaddressmode [string]

Frame Off © vaddressmode [string]

O ctant © filtertype [string]
© framerange [string]
© frameoffset [integer]
© frameendaction [string]

(o5

Frame Ra

v

chwork_Rug)

out [float] ©

node_mix_3 (mix, NG_Motley_Patchwork_Rug)
chwork_Rug)

— © fq [float] out [float] @ —

out [float] € T ———— ©bg]float] \

_ © mix [float]
/. \



https://matlib.gpuopen.com/main/materials/all?category=Fabrics&material=a4359d85-7a39-423b-aac6-4d2a77be37ad
https://matlib.gpuopen.com/main/materials/all?category=Fabrics&material=a4359d85-7a39-423b-aac6-4d2a77be37ad

Preview render

Take Snapshot
¥V MaterialX Node nE o L L R T ach s ,' : Reset Camera

Node Properties: : frets Y et L. - >

= in->node_image_color3_2

amount: 520,00 ¥ lumacoef

= 1.nnn amount

saturate0 (sat

! € in [color3]
© amount [1]
&) lumacoeffs [color3

o o ]

V¥ Attributes




File Action Window
¥ MaterialX Node

Mew Node: (target NG_Motley_Patchwork_Rug) Working Area &

(no group) node_image_co (image, NG_Motley_Patchwork_Rug)

adjustment £) texcoord [vector2] out [color3] €

application © file [filename]

channel € layer [string]

£) default [color3]

€ uvaddressmode [string]
conditional € vaddressmode [string]
convolution2d € filtertype [string]

€) framerange [string]
€ frameoffset [integer]

compositing

geometric
global

light
material
math
organization
pbr node_mix_3 (mix, NG_Motley_Patchwork_Rug)

procedural

procedural2d ~ © fg [float] out [float] € —_
— € bg [float]

L €) mix [float]
shader NG_Motley_Pati (compound nodeg

procedural3d

texture2d
) base_color_output [color3]

— ) specular_roughness_output [float

>
L g
>
L g
>
4
>
4
>
4
>
>
>
>
>
>
>
>
L g
>

texture3d
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MaterialX and ShaderGen

An open standard for network-based CG object looks
originally developed by Lucasfilm

https://www.materialx.org
https://github.com/AcademySoftwareFoundation/MaterialX

https://www.materialx.org/assets/MaterialX.v1.38.PBRSpec.pdf

Transforms the MaterialX descriptions into executable code
Contribution by Autodesk

https://github.com/AcademySoftwareFoundation/MaterialX/

: . . Chessboard assets by
blob/main/documents/DeveloperGuide/ShaderGeneration.md Mdeen Sayed and

Mujtaba Sayed for SideFX. 42 <ANVIDIA




NVIDIA. MDL Language and SDK

Domain-specific language to define PBR materials
Declarative components to compose material graphs

Procedural texturing functions to drive material inputs

Translation to HLSL, GLSL, PTX, x86, ARM, LLVM-IR
Interface to sample and evaluate materials

Independent of the lighting and rendering algorithms

(BSD 3-clause license) O
https://github.com/NVIDIA/MDL-SDK N\

NVIDIA vMaterials v2.2
1800+ Materials - FREE TO USE 43 <ANVIDIA
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MaterialXGenMdl

Library for MDL Code Generation

fficial part since MaterialX 1.38.0 O GitHub

B materialx / MaterialX [\ Notifications 7 Star 684 Y Fork 139

https://github.com/AcademySoftwareFoundation/
MaterialX/tree/main/source/MaterialXGenMdl ne G o

MaterialX is an open standard for

£ istone-tucastilm image handiing improvements v ca26a5F 7 days ago (D) 663 commits transfer of rich material and look-
development content between
githubjworkflows Updiate links to main branch 24 days ago applications and renderers.
cmake/modules ADSK dev to ILM master merge (#251) 2 years ago & wawmateriai.ong/
documents Documentation updates 23 days ago python  computergraphics  eppit
L]
libraries Autodesk : minor updates (#807) 23 days ago vfx  3d-graphics  materialx
roal-time-rendering

python Impravements to Python bindings 28 days ago
resources Upgrade material test suite to v1.38 Iast month O Readme

source Image handling improvements 7 days ago i View license

‘ ® L] ™ gitmodules Merge of MaterialXRender and MaterialXView to ILM (#198) 2 years ago Releases 1

© Version1.38.0  Latest

CHANGELOG.md Update development build to 1.38.1 14 days ago

23 days ago
CMakeLists.txt Update development build to 1.38.1 14 days ago
+ 16 releases
CONTRIBUTING.md Documentation updates 15 months ago
LICENSE.txt Merge of MaterialXRender and MaterialXView ta ILM (#198) 2 years ago Packages
README.md Update badge to main branch 24 days ago

Mo packages published

README.md

sed for example in et Tl rse

W\ ¥ AUTODESK’ O
Y VRED' &

+7 eontributors

NVIDIA 920

MaterialX is an open standard for transfer of rich material and look-development content between applications

- and renderers. Originated at Lucasfilm in 2012, MaterialX has been used by Industrial Light & Magic (ILM) in
feature films such as Star Wars: The Force Awakens and real-time experiences such as Trials on Tatooine, and Languages

it remains the central material format for new ILM productions.

———
® C++BOT% @ Python 35%
Quick Start for Developers GLSL25%  © CMake21%

® C15% @ Objective-C 0%
* Download the latest version of the CMake build system.

44 <ANVIDIA.
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MaterialXGenMdl released with 1.38.7

MDL DXR Example Renderer
matches the MaterialXTest scene

added 3-way comparison to the
tests_to_html.py script

glsl (in: E:/github/MaterialX/build) vs osl (in: E:/github/MaterialX/build) vs mdl (in: E:/github/MaterialX/build)

E:\github\MaterialX'build\bin'resources'Materials\Examples'StandardSurface\standard_surface_brass_tiled:

Tiled Brass glslpne Tiled Brass oslpng Tiled Brass mdlpng Difference glsl vs. osl Difference glsl vs. mdl Difference osl vs. mdl

E:\github'MaterialX'build'bin'resources'M: 1s\Examples! d: fa dard_surface_brick_procedural:

M _BrickPattern_glsl.png M BrickPattern_oslpng M BrickPattern_mdl. png Difference glsl vs. osl Difference glsl vs. mdl Difference osl vs. mdl

E:\github'MaterialX'build'bin'resources'Materials\Examples\StandardSurface'standard_surface_carpaint:

Car Paint glsl.png

GLSL OSL MDL GLSL MDL MDL
vs. OSL vs. GLSL vs. OSL

45 <ANVIDIA.

Car Paint oslpng Car Paint mdlpng Difference glsl vs. osl Difference glsl vs. mdl Difference osl vs. mdl




MaterialXGenMdl released with 1.38.7

Full Sheen BSDF Support

Sheen can be layered over arbitrary nodes

GLSL OSL MDL

(approximation only)

46 <ANVIDIA.



MaterialXGenMdl released with 1.38.7

Proper Support for the Thin-Film BSDF

over dielectrics, conductors, and the generalized Schlick

GLSL OSL MDL

(work in progress)

47 <ANVIDIA.



MaterialXGenMdl released with 1.38.7

New Generalized Schlick EDF

Coordinated specification between MDL and MaterialX workgroup

GLSL OSL MDL

48 <ANVIDIA.
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MaterialXGenMd!| released with 1.38.7

Implemented by new MDL unbounded_mix
Note, can violate energy conservation laws!

Support for swizzles on custom types (used in UsdPreviewSurface)
Handle structures that have Surface Shader fields

Resource resolution on application side for more flexibility
Improved generalized Schlick BSDF

49 NVIDIA.



MaterialXGenMdl In Progress SoWee
g day&.

Displacements
Already in the github main branch

Versioning

Add MDL ShaderGen option to select
the target MDL version 1.6, 1.7, or 1.8

Rendered in NVIDIA Iray

50 <ANVIDIA.



File Edit Create Window Rendering Help LPENVE & CACHE: ON

Viewport Stage

[ | . o) ; @ ) I
X = v RTX-Interactive "8, Wm¢ Perspective ¥
oS, 4 y y ) —
e ’
Name (0ld to New) e Type

... FPS: 53.89, Frame time: 18.56 ms

O
<&
£+
Lo
O
o
£+
O
O
Lo T :
1 ND_mix_surfaceshader_02 Shader
- o1
" " 4 Property
» . T -
' : Ky et
3 Y 9 oyl
= " | Add ND_mix_surfaceshader_02
Material Graph Prim Patt /World/Looks/MtIX_Plastic/ND_mix_surfaceshader_02
Instanceable
g P o e Edit View mflx mdl universal 7 : —
||>_ _‘|| | ) | s ¥ Shader
¥ Info
> Surface 11
mp ationSource id v
> UsdPreviewSurface 10 d ND_mix_surfaceshader v
¥ Inputs
> Adjustment 60 g
fg =
> Application 2 ] =
! 0.0
> Channel 70
» Material Flags
> Compaositing 41 * Outputs
> Conditional 54 ¥ Physics
> Convolution2d 7

* Raw USD Properties
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Rendered in NVIDIA Omniverse
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The path to create once, use anywhere

MATERIALX

 Final renders for Film/Streaming * Theme parks

« Previews in GL for Animators and others  Digital backlot/Legacy content
In different DCCs

. .  |Interchange w/other studios
« LED walls/game engine driven env
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* Build support for the full expressivity of MaterialX

 Down to the OSL primitive closure level

« Support arbitrary composition of these “lobe primitives”

« Continue innovating with ILM on MaterialX Lama
* Building it all in XPU
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. Material Node Editor based on &

MATERIALX

» Export and Import Materials

» Live preview of your shaded Assets based on USD's '\9 Hydra




Artist friendly
Hydra renderer integration
for production ready look
development

Easily integrate-able into
DCCs and Pipelines

¥ Open Source ¥




File Options View Help
Scenegraph
LAy

> lights

> MatenialX

> Calibration Mesh
> Preview_Mesh

Graphis vaid.

v

& X Viewpont

00

§ x

Properties

Pbr.Standard_surface  Standard_surface

Type:  surfaceshader v
Base: 0,62 we—
sase color: [l 10 10 10
Diffuse roughness: 000 @
0,50 @
Specular 1,00  E———
specuter color: [l 10 10 10
Specular roughness; 0,20 sl
Specularior: 1,50 -4
Specular anisotropy: 0,00 [ |
Specular rotation: 0,00 [ ]
Transmission: 0,00 @
Transmission color: - 10 10 10
Transmission depth: 0,00 [ |
Transmission scatter: 0 0 0
Transmission scatter anisotropy: 0,00 [ ]
Transmission dispersion: 0,00 [ |
T extra roug 0,00 ]
Subsuface: 000 @
subsurace color: [l 10 10 10

Subsurface scale:
Subsurface anisotropy:
Sheen:

Sheen color:

Sheen roughness:
Coat:

Coat color:

Coat roughness:

Coat anisotropy:

Coat rotation:
Coatior:

Coat normal:

Coat affect color:
Coat affect roughness:
Thin film thickness:

Thin film ior:

1,00
0,00

1,00

0,30

1,00

1.0 0039216  ).039216

—_—f
- a

Bl s w0 2090196

0,10
0,00
0,00
150
0

0,00
0,00
0,00

150

e
e



File Options View Help

Procedural.Constant  UVScale
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Nodegraphs

» Organize nodes in
subgraphs

» EXpose relevant parameters

» Reusable nodegraphs

» Edit node definitions
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Scenegraph @ X Viewport @ X  Properties g X
v/

> lights

> Calibration_Mesh o

> Preview_Mesh Lo]

> MaterialX

Node Graph Nodegraph B
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uaddressnode
vaddressnode
filtertype
framerange
@ frameoffset

frameendaction

Graph is valid.
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Scenegraph a X X Properties g X
v/

> lights Other.Nodegraph  Nodegraph

> Calibration_Mesh (o]

> Preview_Mesh o In_brick_wall_005_diff 2k:  yHaven/texture/brick_wall_005_diff_2kjpg [

> MaterialX

In_mix: 1,32 —@
nition
Custom

Node Graph  Nodegraph [ Name: myStone|

Save Path: C:\Users'yicha\custom_mtix_defs\Nodegraph.mtix

k Save Cancel |
oS ot gy W ot roestiouer out @
' Nodearaph ] « base_color @ displacementshader
in_brick_wall_005_diff 2 out_Mix (& I’ diffuse_roughness
in_Mix I @ metalness
@ specular

specular_color
@ specular_roughness
@ specular_IOR
@ specular_anisotropy
@ specular_rotation
@ transmission
transmission_color
. transmission_depth
transmission_scatter
‘ transmission_scatter_anisotropy
@ transmission_dispersion

@ transmission_extra_roughness

Graph is valid.
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Graph is valid.

0 folders, 18 files

Viewport

Node Graph ~ NG_Bark_Base [

Properties

Pbr.Standard_surface  SR_Bark_Base

Type:

Base:

Diffuse roughness:
Metalness:
Specular:

Specular color:

Specular ior:

Specular anisotropy:

Specular rotation:
Transmission:

Transmission color:
Transmission depth:
Transmission scatter:
Transmission scatter anisotropy:
Transmission dispersion:
Transmission extra roughness:
Subsurface:

Subsurface color:

Subsurface radius:

Subsurface scale:

Subsurface anisotropy:

Sheen:

Sheen color:

Sheen roughness:
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0 0 0
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Scenegraph

> MaterialX
> lights
v A Xform

@ Sphere

Graph is valid.

& X Viewport

WireframeOnSurface
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base_color

@ diffuse_roughness
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speailar_color
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@ speadlar_IOR

@ speaiar_anisotropy

@ speaiar_rotation

@ transmission
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out @

@ surfaceshader
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out@

a X

Properties



/* ACADEMY
SOFTWARE

#ASWF

. . oRen
ne Friendly AT

» Highly decoupled and extensible

» Customizable through
environment variables

» BYO MaterialX/USD (if you like)

» Open source (Apache)
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Compatibility

OpenUSD 22.08 - MaterialX
1.38.3 (+ Arnold)

Experimental: OpenUSD
23.08 - MaterialX 1.38.7

Karma: OpenUSD 22.05
(Houdini 19.5)

Other USD/MaterialX
versions (untested)
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How does Q U | ; S

Nodegraph & Properties

{ Stage Tree/

Scenegraph / Viewport \
Shading sublayers N |
Layer UsdMtlx Usd Stage > Hydra Usdview's

sublayers S ' ~

sublayers

MaterialX
XML
String

MaterialX
data

QuiltiX
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Stageview

Binds material to

prims Render
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« CI/ICD
> Testing & Linting
» Community collaboration
» Deepen NodeGraphQt collab

» Features
> Renderer settings
o Support more MaterialX
features (like parameter folders)
> Colorspace support

» And hopefully much more
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File Options View Help @
Scenegraph & X Viewport & X Properties &
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v lights
boiler_room_1k
Calibration_Mesh

Texture2d.lmage node_image_color3_12

000

Type:  color3 v

> Preview_Mesh
v MaterialX File  s/textures/Copper_Old_diffuse.png .
> Materials
v Shaders Layer
ND_standard_surface_surfaceshader
v NodeGraphs Default: (] (] (]
v NG_Copper_Old
onthefly_3
onthefly_5

node_texcoord_vector2_6
node_image_vector3_7
node_image_float_2
node_image_color3_9
node_multiply_8
node_image_vector3_10
node_normalmap

Uaddressmode:  periodic
Vaddressmode:  periodic

Filtertype:  linear

Framerange:
node_mix_11
node float_1 Frameoffset: 0 | ]
node_mix_0
node_image_color3_12 Frameendaction:  constant
Base_scale
Dents

Node Graph ~ NG_Copper_Old B8l

Tnpts
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Graph is valid.



Fabric_Leat

File Options View Help @

Scenegraph @ X Viewport @ X  Properties a X
v/
> lights Pbr.Standard_surface  SR_TH_Fabric_Leather
> Calibration_Mesh o
> Preview_Mesh ° Type:  surfaceshader v
v MaterialX
v Materials Base: 0,80 [ ]
> TH_Fabric_Leather
v Shaders -
ND_standard_surface_surfaceshader
v NodeGraphs Diffuse roughness: 0,00 @
> NG_TH_Fabric_Leather
Metalness: 000 @
Specular: 1,00 ]
Specular color: - 1.0 1.0 1.0
Specularior. 1,50 8
Specular anisotropy: 0,00 @
Specular rotation: 0,00 .
Transmission: 0,00 @
Transmission color: - 1.0 1.0 1.0
Transmission depth: 0,00 [ ]
© NG_TH_Fatric_Leather
Transmission scatter: 0 0 0
base_cobr_output & base surfaceshader
speailar_roughness_output 1. base_color @ displacementshader Transmission scatter anisotropy: 0,00 [ |
t | t @ dffuse_roughness
B -foughne: Transmission dispersion: 0,00 [ |
normal_output @& metalness
tangent_output @ specular Transmission extra roughness: 0,00 ——

specular_color Subsurfacee 000 @

specular_roughness

pecia 0B Subsurface color: - 1.0 1.0 1.0
specular_anisotropy Subsurface radius: - 1.0 1.0 1.0
specular_rotation

A Subsurface scale: 1,00 —I

transmission_color Subsurface anisotropy: 0,00

fransmission_depth
Sheen: 000 @

transmission_scatter
transmission_scatter_anisotropy Sheen color: - 1.0 1.0 1.0

fransmission_dspersion
Sheen roughness: 0,30 sl
fransmission_extra_roughness

subsurface
Graph is valid.
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Scenegraph

v/

lights
Calibration_Mesh

>
>
> Preview_Mesh
v

MaterialX
v Materials
v TH_Castle_Brick_Broken
ND_standard_surface_surfaceshader
v NG_TH_Castle_Brick_Broken

> Shaders
> NodeGraphs

View Help @

onthefly_2

onthefly_4
node_texcoord_vector2_5
node_multiply_6
node_image_vector3_7
node_normalmap
node_image_color3_0
node_mix_1
node_image_vector3 9
node_extract_8

uv

RoughnessHigh
RoughnessLow

Node Graph NG_TH_Castle_Brick_Broken =

Graph is valid.

Properties

Texture2d.Image

Type:
File:
Layer:

Default:

Uaddressmode:
Vaddressmode:
Filtertype:
Framerange:
Frameoffset:

Frameendaction:

node_image_color3_0

color3

b/textures/TH_Castle_Brick_Broken_baseColor.png

periodic
periodic

linear

constant

v
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Properties & X  Scenegraph
v/
Pbr.Standard_surface  SR_TH_Metal_Plate > lights
> Calibration_Mesh
Type:  surfaceshader v > Preview_Mesh
v MaterialX
Base: 0,80 { ] v Materials
v TH_Metal_Plate
- ND_standard_surface_surfaceshader
> NG_TH_Metal_Plate
Diffuse roughness: 0,00 . v Shaders
ND_standard_surface_surfaceshader
v NodeGraphs
> NG_TH_Metal_Plate
Specular: 1,00 [ ]

Specular color: - 1.0 1.0 1.0

Specularior: 1,50 —
Specular anisotropy: 0,00 @
Specular rotation: 0,00 8

Transmission: 0,00 @

Transmission color: - 1.0 1.0 1.0

Transmission depth: 0,00 [ ]
Transmission scatter: 0 0 0
Transmission scatter anisotropy: 0,00 [ | NG_TH_Metal_Plate
base_color_output /e surfaceshader out .
Transmission dispersion: 0,00 [ ] y
metalness_output @ displacementshader
Transmission extra roughness: 0,00 — specular_roughness_output
coat_normal_output @ me talness
Subsurface: 000 @ = ot @

normal_output @

Subsurface color: - 1.0 1.0 1.0 tangent_output (@ specular_color
subsurface radius: [ 10 10 10 SHEELE L=

specular_IOR
Subsurface scale: 1,00 ==l

specular_anisotropy

Subsurface anisotropy: 0,00 [ ] specular_rotation

transmission

Sheen: 000 @
transmission_color

Sheen color: - 1.0 1.0 1.0 transmission_depth

transmission_scatter
Sheen roughness: 0,30 i |
transmission_scatter_anisotropy

trancmicninn dicnarcinn

Graph is valid.



S

0

- AMDA1

'GPUOpen

/* ACAD




/* ACADEM



http://github.com/PrismPipeline/QuiltiX
http://pypi.org/project/QuiltiX/
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