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Definition to 3D asset

- 3D assets (3D model) are digital files that represent objects or
elements in a three-dimensional space. These assets consist of data
that defines the shape, texture, and appearance of these objects,
allowing them to be rendered and animated in various software
applications

(https://www.actionvfx.com/blog/what-are-3d-assets-learn-more-about-3d-models-alembics-vdbs-and-more)



발표자 노트
프레젠테이션 노트
shape을 Geometry 라고 말하는 경우가 많음
텍스처와 appearance - Material + Lighting + Environment 

그래서 결국 Rendering 해서 Visualization 
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Component of 3D Assets

3D Scene

3D Object Model Environmental Model

giN] Geometry (Shape)
W% Surface / Solid Mode, Polygonal / Surface,
Raster / Vector

Camera (View)
Lens Model / Distortion / View Field

Light (Appearance)
Render model / Shadow casting
Areal / Point

Material (Appearance)
% Render model / Physically Based Rendering

Animation (Movement)
Kinematics / Dynamics / Interaction / Behavior

Atmosphere (Condition)

<+“—r ‘ Fog / Haze / Temperature / Position ...



발표자 노트
프레젠테이션 노트
그래서 3D Asset을 정리해 봤습니다. 


Creation of 3D Assets

& %
—-——

Creation of Asset

Human Created / Edited
Modeling / Animation / View Field

- Physical Sensing
Scanning / Capture / Sensing

3D Object Model

\ Geometry (Shape)

Surface / Solid Mode, Polygonal / Surface,
Raster / Vector

4 Material (Appearance)
1 Render model / Physically Based Rendering

Animation (Movement)
Kinematics / Dynamics / Interaction / Behavior

Environmental Model

¢ ) Camera (View)
Lens Model / Distortion / View Field

+“—r

Light (Appearance)
Render model / Shadow casting
Areal / Point

Atmosphere (Condition)
‘ Fog / Haze [ Temperature / Position ...




Application of 3D Assets

3D Object Model

8| Geometry (Shape)

Surface / Solid Mode, Polygonal / Surface, —r T
Raster / Vector
7| Material (Appearance)
| Render model / Physically Based Rendering .
<+

Animation (Movement)
Kinematics [ Dynamics / Interaction [ Behavior

Environmental Model

Camera (View)
Lens Model / Distortion / View Field

Light (Appearance)
Render model / Shadow casting
Areal / Point

Atmosphere (Condition)

Fog [ Haze [ Temperature / Position ...

S

Applications

End User Applications
AR/MR/VR/XR

N Industrial/Commercial Applications
“/.."‘

L]
\ a%

E’l :
=y, |
N

[ == -

\

Manufacturing / Digital Twin / 3D Printing

Public Domain Applications
Education and Training / Safety / Defense



3D Asset Interoperability is
key of success for

Metaverse, Digital Twin, Game,
AR/MR/XR and ....

Because
Too many workflow, pipelines, tools...



ITF

aITF —

By Khronos Group, 3D Format Working Group




glTF 2.0 Scene Description Structure

-
.gltf (JSON)
Node hierarchy, PBR material textures, cameras
NS
a N )
.bin -png
Geometry: vertices and indices JPg
Animation: key-frames ktx2
Skins: inverse-bind matrices Textures
\_ /

Geometry

Texture based
PBR materials

Mandatory Metallic-Roughness Materials

age

Fagecalsr Wetalhe Azughasss

Optional Specular-Glossiness Materials

o g

¥ " - 1
. * n + :

¥ g

Jilfuse Spezular Gloisineds



발표자 노트
프레젠테이션 노트
여기서 중요한 개념은 glTF는 gl 기반이라는 것입니다. 이는 GPU에 최적화 되어 있다는 뜻입니다. 



glTF
ISO/IEC 12113:2022

Interchange

I
u Authoring
Tools

Import

:J] Remixing

Q

NVIDIA. MDL

- 0%

Authoring
Formats

Export
Publish

Dilation

:: : Transmission Format

=

Distillation

Exchange

Viewers /
Engines

Transmission

Optimization
Verification, Editing

gITF
Tools
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Scene Graph of gITF



발표자 노트
프레젠테이션 노트
특색이 있는 부분은 맨 아랫쪽 버퍼, 이미지, 샘플러 등인데 이 부분에서 glTF는 바이너리 / 압축 파일을 지원합니다. 
그리고 머티리얼에는 결국 쉐이딩 랭귀지로 프로그래밍을 할 수 있는 변형이 가능하기 때문에 결국 유연성을 갖게 됩니다. 


Clearcoat Volume

gITF PBR

. https://github.khro §
nos.org/glTF- Sheen Index of Refraction

Sample-Viewer-
Release/

=

Metal / Rough

Transmission Specular



발표자 노트
프레젠테이션 노트
기본이 되는 것은 Metallic-Roughness model 이고 여기에 다양한 물리기반렌더링을 추가할 수 있게 됩니다. 
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More ...

. Physics - Collision geometry, Motion, Materials, Joints,
Filters

. Geospatial collaboration for transmission and display of
3D models, scenes, and interfaces for geospatial
applications.

. Compression of mesh and texture
- Draco - https://github.com/google/draco/tree/gltf 2.0 draco extension
. KTX - https://www.khronos.org/ktx/

- Tone mapping - https://modelviewer.dev/examples/tone-mapping

PBR Neutral

3D DATA COMPRESSION


https://github.com/google/draco/tree/gltf_2.0_draco_extension
https://www.khronos.org/ktx/
https://modelviewer.dev/examples/tone-mapping
https://modelviewer.dev/examples/tone-mapping
https://modelviewer.dev/examples/tone-mapping

Again gITF

ISO/IEC 12113:2022
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발표자 노트
프레젠테이션 노트
Dilation and distillation - 팽창과 증류라고 되어 있지만, 우리말로는 간단한 조작으로 해석 할 수 있겠지요. 간단한 첨가와 정제를 통해 호환될 수 있는 다른 여러가지 포맷이 있다는 것입니다. 





What is USD

. Universal Scene Description by Pixar D
- Open Source Project - OpenUSD (openusd.org)
. License - Modified Apache License A
.- Schema and API's
o . AOUSD
. Standardization Project - AOUSD (aousd,org) Alliance for OpenUSD

. standardization, development, evolution, and growth



Related SDO's

AOUSD

Alliance for OpenUSD

AOUSD Members manage and
evolve multiple OpenUSD D

Open Standard Specifications

e

Liaisons enable member
participation and cooperation
between two organizations

( KHRONOS

GROUP

Khronos Members manage and

evolve multiple Open Standard
Specifications including glTF
\_

~

', Metaverse

STANDARDS FORUM™

A neutral venue for cooperation
between multiple standards
organizations and industry

Broad membership for gathering
broad industry requirements and
generating wide visibility for
standardization efforts

3D Asset Interoperability

Digital Fashion Wearables
for Avatars

Industrial Metaverse
Interoperability

Interoperable
Characters/Avatars

/




Elementary USD

i W Referencing ( e W Referencing
USD Wheel Geometry File USD Material File

) l \ ] l e

USD Wheel Asset File USD Car Asset File

fleferercing Referencing

USD Car File

https://www.youtube.com/watch?v=JixC53cQn5U



https://www.youtube.com/watch?v=JixC53cQn5U

Elementary USD

Separate File

* ’ 'f | USD Material File

5

Separate File

Separate File

Separate File

Separate File "

.

S

https://www.youtube.com/watch?v=JixC53cQn5U



https://www.youtube.com/watch?v=JixC53cQn5U

USD Features - Prims (1)

Prims
(Hierarchical Namespace)

Property common 3D CG
: (schema)
Attributes

(typed value: Geometry - usdGeom

: : Shading - usdShade
Time Varyiln iti
ying) Model & Asset - composition op

: : Model - scenegraphs
Relationships Asset - datatype + refer file

(multitarget
pointers)

Metadata
(Not Time Varying)


발표자 노트
프레젠테이션 노트
USD(Universal Scene Description) 파일에서 **Prim(프림)**은 씬 그래프의 기본 구성 요소로, 3D 씬을 구성하는 객체들을 나타냅니다.
계층 구조를 통해 씬을 구성합니다 (예: /World/Character/Head) **속성(Properties)**을 가질 수 있습니다: 위치, 회전, 스케일, 머티리얼 등
**타입(Type)**에 따라 기능이 달라집니다 (예: Xform, Mesh, Camera, Light)
컴포지션 기능을 통해 다른 파일이나 프림을 참조하거나 오버라이드할 수 있습니다
🔧 주요 Prim 타입 예시
Prim 타입
설명
Xform
위치, 회전, 스케일을 정의하는 변환 노드
Mesh
3D 모델의 지오메트리 표현
Camera
카메라 시점 정의
Light
조명 정보 포함
Scope
그룹화 용도로 사용되며 변환은 없음



Geometry

USD Features - Prims (2)

Prims o be e
. . curves, points, nurbs patches,
(Hierarchical Namespace) and several intrinsic solids
geometric extents and
Property common 3D CG aggregate, computed bounding
- (schema) boxes; pruning visibility;
Attributes an(non-animatable) conditional
(typed value: Geometry - usdGeom visibility (for LOD)
Time Varying) Shading - usdShade

Model & Asset - composition op STEcEs

Relationships Model - scenegraphs
(mUl.tltarget AR G LG interface of attr. (param)
pointers) - lighting response (and physics)

- reusable materials - public

Metadata
(Not Time Varying)




D Features
- Compose and Override (1)

Payload arc - deferred ref.
- Selectively load/unload

VariantSets
- Variant selector

Inherits and Specializes
- base prim and derived prim

Sublayers

- Combine like photoshop layer
Reference

- Add new items to Scene



D Features
- Compose and Override (2)

LayerStacks
- Ordered layers
LayerStacks - 3 - payload arc - deferred ref.
-~ Ordered layers s > Selectively load/unload
- payload arc - deferred ref.
- Selectively ” .,

: ; % » VariantSets
| LayerStacks i 4 & . - Variant selector
- Ordered layers .
- payload arc - deferred ref.
- Selectively load/unload

Inherits and Specializes

VariantSets - base prim and derived prim

- Variant selecto

and Specializes
- base prim and uerived pri/

Inherits and Specializes
- base prim and derived prim

All Operation can be applied To Any Prim, Any Combination
- Composition engine resolve result graph



~USD Features
- Compose and Override (3)

Stronger layer can override weaker layer

e Add new prims including entire subtrees rooted at the added

prim

e Deactivate prims , which is USD’s method for non-destructive
— (and reversible) prim/subtree deletion
1§§§E§§3$$£: + Reorder prims, since in some contexts, the namespace-ordering

— can be meaningful
Vorimiseis — el ot * Add or remove Variants to an existing VariantSet
- e Add or remove entire VariantSets, or targets to inherit or
. _- specialize

D e ’ y e Override the value of schema and user-level metadata on a prim

or property

\ EFE _ « Add new properties to a prim

" as pria snd derived prin i & « Reorder properties on a prim. If not explicitly ordered,

# properties are enumerated in dictionary order

e Override the value of any attribute (an override value blocks
all weaker timeSamples)

e« Block the value of an attribute, so that it will appear to
have no authored value

e Add, remove, and reorder targets on a relationship or
attribute connection



USD Features - Hydra

Imaging framework with USD

scene delegates - consume data

render delegates - send to renderers

Renderer

NVIDIA Omniverse
AMD ProRender
Pixar RenderMan

. https://openusd.org/release/usd products.html

Hydra Scene Browser


https://openusd.org/release/usd_products.html
https://openusd.org/release/usd_products.html

USD Features - can be extended (1)
- Asset Resolution

. ArResolver
. Separation between asset path in USD file and ultimately be loaded

- Naming conventions - search-path in local filesystem (Default)

. Allows - multiple, URI-protocol-dispatched resolver - can stream
directly from clouds or databases, procedurally constructed assets in
memory


발표자 노트
프레젠테이션 노트
Asset의 위치를 조정할 수 있다. 



USD Features - can be extended (2)
- File formats

. sddFileFormat

. native file format - usda (text), usdc (binary), and usdz (packaged
archive)

. implementing reading file format

. file format can also be "dynamic” - payload arc - Procedural


발표자 노트
프레젠테이션 노트
다양한 파일 포맷으로 확장할 수 있다. 



USD Features - can be extended (3)
- User defined Schemas

. tool for new schemas - C++ classes, python bindings ...

- Add new schema types and API's on your pipeline (package)
. interact in application-level plug-in

.« Teach Hydra - to render them



USD 4 key features (by NVID

Layer Stack Layer Stack

| Assembly

 «— Line

1 Eelectrical Info

l | Mechanical Data

‘l | Physics
Lighting

Shading

|
https://www.youtube.com/watch?v=1RnTSZK9SwM



https://www.youtube.com/watch?v=1RnTSZK9SwM

AOUSD - Organization

AOUSD

Working Group Ecosystem Partners

Core AOMEDIA, AMT, ASWF,

Marketing Physics Geometry Materials

Specification BuildingSmart, Khronos




AOUSD Core Spec. WG

Mission

Core Specification WG

Formalize foundational data models & predictable
behaviors of OpenUSD composition & population
in normative specifications

as an international cross-industry standard for
interop & interchange of aggregate datasets

describing virtual worlds
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