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Generative Al Enters the Physical World

3 Computers Required

Al
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The Next Era of Digitalization Relies on Key Technologies
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OpenUSD RTX Technology Accelerated Computing Generative Al, Computer Vision
Available Everywhere Revolution
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Develop A New Era of 3D Apps & Workflows

Physically Based Visualization Real-Time Collaboration
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Develop Al-Enabled Digitalization Applications

SIEMENS

RTX
Render

USD Data E\T'

Omniverse Cloud
APIs

Siemens Digital Industries
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Render
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Omniverse Cloud
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3DEXCITE, Dassault Systemes

RTX
Render
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Omniverse SDK &
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BMW Group
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Omniverse Kit App Repository & Templates

Standardized Templates to Bootstrap Development

« Quickly stand up a fully functional Kit-based application
with standardized templates

- Tooling enables easy creation, naming and deployment
with just a series of questions

Available now on GitHub

Get started on omniverse.nvidia.com

Omniverse Kit App Templates - Available Now Coming Soon

Base Servi uUsD usb usb Embedded
Editor ervice Composer Explorer Viewer Web Viewer

<ANVIDIA. I



NVIDIA NIM Microservices for OpenUSD LLM, 3D, Physics and Materials
Generative Al

Generative Al for OpenUSD

Available on NVIDIA API Catalog

Y S

a2

USD Code USD Search USD Validate

Coming Soon

00000

USD Layout UsD fVDB Mesh  fVDB Physics fVDB NeRF-XL
SmartMaterial Generation Super-Res

OpenUSD for New Industries

Robotics
OpenUSD to URDF

Industrial Design & Engineering
Computational Fluid Dynamics rendering with
OpenUSD
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NVIDIA NIM for OpenUSD Generative Al Models
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client = OpenAT(

base_url = "http
n/vi®,

pi_key = "$API_KEY
UTSIDE_NGC"
)
completion = client.chat.completions.create(
model="nvidia/usdcode

messages=[{"role": "user",
LIVRPS2"}],
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top_p=1,

max_token

rean=Tru;

for chunk in completion:
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o
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Accelerated Digital Twin Development with Generative Al
Streamline your development workflows with NVIDIA USD NIM Inference Microservices

NEW CHAT

Examples

USD Code USD Search
Quickly answer OpenUSD knowledge queries and generate USD Python code Leverage Al-powered search for OpenUSD data, 3D models, images, and assets
Try on NVIDIA API Catalog Try on NVIDIA API Catalog
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https://docs.omniverse.nvidia.com/services/latest/services/usd-code/overview.html
https://build.nvidia.com/nvidia/usdcode-llama3-70b-instruct
https://docs.omniverse.nvidia.com/services/latest/services/usd-search/overview.html
https://build.nvidia.com/nvidia/usdsearch

Use Case 1: Code Generation (Python USD

i in range(s):
tree_path = world_path.AppendPath(f"Tree_{i}")
tree_prim = UsdGeom.Xform.Define(stage, tree_path)
xform_api = UsdGeom.XformCommonAPI(tree_prim)
tree_xform api.SetTranslate(Gf.Vec3f(random.uniform(-10, 18), @, random.uniform(-10, 18)))

i in range(20):
grass_path = world_path.AppendPath(f"Gr {i"

grass_prim = UsdGeom.Xform.Define(stage, grass_path)

grass_xform_api = UsdGeom.XformCommonAPI(grass_prim)

grass_xform_api.SetTranslate(Gf.Vec3f( dom.uniform(-10, 10), ©, random.uniform(-10, 10)))

stage.SetUpAxis (UsdGeom. Tokens.y)

OUTPUT

USDCode & + ©

X ®oA2010 %o Ln35,Col1 Spaces:4 UTF-8 CR & Python 3.12264-bit A\ 10Spell  Continue Q
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Use Case 2: Search Assets, Write Python Code
Simplify development and synthetic data generation workflows with USD Search, USD Code

3. (L]
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Omniverse connects Al to the physical world

NVIDIA
Omniverse

NVIDIA
NIMs

&&

RAG Virtual Salesbot RAG Virtual Assistant Llama2B NIM in Omniverse
NVIDIA NeMo, Omniverse Cloud APIs, ChatUSD NVIDIA NeMo, Omniverse Cloud APIs, ChatUSD Llama2B, Omniverse Kit Extension, ChatUSD
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Virtual Factory Integration
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Factory Digital Twins

BMW Group

Lotus Cars

Wistron
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Develop Tools, Apps, Workflows for Virtual Factory Integration
Unify industrial CAD, design, datasets, and review, interact and navigate in RTX real time

Develop Tools, Apps -~
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Connect Existing Tools, Data
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High Fidelity Animation
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APP STREAMING IN WEB PAGE

@ FREYR Industrial Metaverse w4y SIEMENS Xcelerator
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CLASH DETECTION

5 USD Composer Beta | F-/Omniverse/projec _all_data_merge/all_data.usd*

File Edit Create Window Tools Layout Help

Q RIX-ReskTine, /U Perspectve | Closh Viewpore, @) Stage Lighes

ime:9.25 ms

Clash Detection Viewport

FPS: 100,
Clash Detection NVIDIA RTX 5000 Ada Generation: 6.2 GiB used, 24.6 GiB availabld

Process Memory: 13.1 GiB used, 30.8 G availabld
D7_ECA_U534]
Showing 519 itemis)

ObjeccA I ObjectB  State  Prioriy PersonIn Charge  First Detected Last Modified [—

https://docs.omniverse.nvidia.cclash-detectionom/extensions/latest/ext_.html
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OpenUSD Ecosystem in Virtual Factory

- AMELHREESTWMERERS
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Car Design
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Ergonomic simulation
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Assets prepare for digital twins
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PLC virtual debugging

Real-time verification and
adjustment
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The Result of Human Simulation in Omniverse
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Clash Detection in Multi-Software
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PLC Live Sync with Omniverse

NVIDIA.



The Phase Result of AMR

Using Omniverse's features, digitize the scene and provide the accuracy of the visual Al
algorithm for the car in simulation mode

Reconstruction of AMR

MSENET
ROADNET

PLANNET

Reconstruction of Factory

NVIDIA



The Phase Result of AMR

* The workflow of The PoC

fSHnXgridsi& #IFMarching Cubedt{TExE, H%% - i

11 ul 3 a
- = : layer, RESESISRAR, FHIMH HEBAGENL, Isaac SimZORE
2 DA SREE ABlenderskRhinoit{7EEE ot

CloudCompare Meshlab
LixelStudio Rhino/Blender
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AMRIGE R ERTERESE

- (FERER: BATEFRSAMRNESR TR,

Omniverse & 23 BT (| ARIFRITLIL 2 1 = B Ml 5 e

Omniverse can help us optimize the entire production line business process
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NVIDIA Metropolis

Development platform for building Al-powered Infrastructure

Al Agents

NVIDIA Metropolis NIM For operations managers

Multi-Camera

For worker safety & factory efficiency
Simulation in Omniverse

Automated Visual Inspection

Deployed from edge to cloud

For production-line Quality Assurance
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Al+Monitor

* https://www.nvidia.com/en-us/on-
demand/session/other2024-
dtwintracking/?playlistild=playList- ws ; Search B &4 © ® omeonv
62b777fa-766f-4773-8ae4-
a70e564d7848

Service Quotas X Service Quotas » AWS services ) Amazon Elastic Compute Cloud (Amazon EC2)

Dashboard E. Amazon Elastic Compute Cloud (Amazon EC2) [4

AWS services Amazon Elastic Compute Cloud (EC2) provides resizable compute capacity through virtual machines (VM's or instances) in the cloud.

Quota request history

¥ Organization Service quotas info

Quota request template View your applied quota values, default quota values, and request quota increases for quotas. Learn more [

Q Search by quota name T2 s
Quota name - Applied account-level quota value v AWS default quota value v Utilization
AlL DL Spot Instance Requests 96 0 0
@) AllL F Spot Instance Requests 128 0 0
Ground Truth Viewt* fcam=8_#ppi=20 ==
. All G and VT Spot Instance Requests 1,000 0 0
. . All Inf Spot Instance Requests 64 0 0
O AlL P4, P3 and P2 Spot Instance Requests 64 0 0
AlL PS5 Spot Instance Requests 192 0 0
All Standard (A, C, D, H, |, M, R, T, Z) Spot Instance Requests 640 5 0
All Trn Spot Instance Requests 256 0 [}
All X Spot Instance Requests 128 0 [}
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NVIDIA Metropolis

Development platform for building Al-powered Infrastructure

gL

o 11 e
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Cuopt5Navigate MeshBILT{Eif

+ Cuopt algorithm from NVIDIA NGC

Press Play (space) to start. Move points or obstacles to update path.
el =
PEPHPHP PEER
uspP. usp. ” usp usp usb uspP uspP. usp.

* Navigate Mesh in Omniverse
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Synthetic Data Generation (SDG)

Using NVIDIA Omniverse replicator extension

Scene Creation Domain Randomization Ground Truth Annotation Data Generation and Output
Build-realistic scenes in Omniverse Randomize lighting, materials, colors, Perfectly labeled image Output data in the right format to seamlessly
to begin data generation positions, and more to help the Al train on for model training work with TAO toolkit and streamline the
relevant information training workflow
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NVIDIA Omniverse for Synthetic Data Generation

Generative Al-enabled synthetic data generation pipeline for Seat Scenario

W REEEEEEEE -

SDG WORKFLOW 3D Asset Creation

(from Customers )

<~ Pl 10 BOE B0 S I IS
RIESEEEENRE 0 « 4
EREEFEESER 0 . ¢
N S R P8 e e TR

v Last week

Sample for Training

_seat_example_10_rgb_0002_sdg.jpg _seat_example_9_rgb_0002_sdg.jpg _seat_example_6_rgb_0002_sdg.jpg

OMNIVERSE
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NVIDIA Omniverse for Synthetic Data Generation

Generative Al-enabled synthetic data generation pipeline for Seat Scenario

SDG WORKFLOW

3D Asset Creation
(from Customers )
Importing Asset to Omniverse
; Adding MDL and Light :
: : =TT
: . 5 Cclas: metaleramicbrakes 04
: , alaminumsheetmatiampertectons 04
: 200
: ! =
Creating Variant Sample for Training JE
: : =
. : =
: , w00 J 1 Celas metlceramicoraes x04)
: ! ME
i Producing the correct =
: Collecting Replicator Code for sample. Developing the SR
\ i diffusion workflow to lass ‘aluminumsheetmatteimperfections x04'}
| easy customer use ! ; . 1200 | 2 s w00y
| ; creating the negative sample =
D - = 1250 1500 1750
OMNIVERSE =
=
=
https://confluence.nvidia.com/display/~vcao/SDG+Working+flow =
|
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NVIDIA Omniverse and NIM for Synthetic Data Generation

Generative Al-enabled synthetic data generation pipeline for perception robot models

Omniverse, Isaac Sim, USD NIM, SDXL NIM

@ OSMO End to End Workflow to Train Robot Foundation Models with IsaacSim/Al Robot Gym

' ration’

OVX For Simulation (RL)

‘ Run Simulationat  Physics Dataset
Scale

<ANVIDIA. I



Generative Al Scenario
LLM2Scenario: How we use generative Al to scale up scenario creation

equential_Pedestrians_Allhands.webm

NEW CHAT
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Scaling SDG with 4 Pillars: Content

7
..Q

-

PN
& B

LLM-Generated Maps Content API via OpenUSD
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SDG GTs with NeRF

NeRF with SDG GTs
* Occupancy Voxels, built on top of fVDB
« 3D boxes

« Freespace
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Intelligent Machines

Automated Optical Inspection

Metropolis & Omniverse VFI

NVIDIA Metropolis for Factories

Synthetic Data and Retraining

Replicator TAO
. . A
Sensor & Storage Streaming Al Data Analytics > uut
Management Pipeline

Reporting, Analytics
Dashboards, Alerts

Sensor Control.
Storage Management

g | = |_,

NVIDIA Al & Omniverse

Webpage

Early Access Link

Explainer Blog

GPU Genius Hub
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https://developer.nvidia.com/metropolis-for-factories
https://developer.nvidia.com/metropolis-for-factories/notify-me
https://blogs.nvidia.com/blog/electronics-giants-industrial-automation-nvidia-metropolis-for-factories/
https://nvidia.highspot.com/items/63865303c8ce21d1ea89caaf?lfrm=srp.0
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Modulus Simulation Display in Omniverse

Output

NVIDIA.



Augmenting Drive Sim with Ansys Avxcelerate Physics

DRIVE Sim Data Studio 105.0+drivesim.178236.81034b7a.tc v nov.22 21:11

DRIVE Sim Data Studio 104.0.0 Jun-01-2023 - New Scenario*

File Edit Create Window Help Replicator Window DRIVESim Help Rendering Profiler SimReady Studio Extensions

SCENARIO

Viewport Drivesim Scenario Outliner

Drivesim Scenario Action Window

Global Actions:

Add Global Action

Property

0 20
Velocity[m/s]

<ANVIDIA.



Particle System Display

File Edit Create Window Tools Layout Ansys Digital Twin Help

HLIVE| ¥ CACHE:
RTX - Real-Time . e e

FPS: 27.16, Frame time: 36.82 ms

NVIDIA RTX A2000 Laptop GPU: 2.3 GiB used, 1.0 GiB available
Process Memory: 6.4 GiB used, 10.7 GiB available

1457x715

Property

Content

oo
=

(1]

cocoooe{e

bbhbbbb:

* Checkpoints

0 M4« PO

60 V FPS Auto
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Robotics & Physical Al



Digital Twins are Where Robots Learn to be Robots
Virtual training grounds for simulation, testing, synthetic data generation
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Integrating Isaac Manipulator into our Ecosystem

(?

ISV or OEM

NVIDIA

Omn]verse

NVIDIA Al
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Integrating Isaac & Project GROOT into our Ecosystem

NVIDIA

Omn']verse
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NVIDIA Accelerates Humanoid Robotics Development

MimicGen

Robocasa
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NVIDIA Accelerates Humanoid Robotics Development

NVIDIA.
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DATAMESH FACTVERSE

Human Factors
'l Production and Mfg. Equipment Mgmt
Production Monitoring
Inventory Mgmt
Logistic Mgmt Logistics Scheduling

Supply Chain Optimization

- < Safety and Compliance Mgmt Environmental Monitoring
Compliance Reporting
Predictive Maintenance
Equipment Maintenance and Mgmt Maintenance Planning
Maintenance Al Assistant

Immersive Training

Remote Training

DataMeSh FaCtVerse "_l"b < ol Employee Training and Development

{
{
{
{

Skills Assessment

r Project Visualization

Collaboration and Coordination
'l Construction <
Heavy Equipment Training

~  Smart Inspection

r Asset Mgmt

ol AEC & Facility Mgmt &

Energy Mgmt

Space/Layout Mgmt

Il Facility Mgmt < .
EFBERMTIE (SDT) BURARIEE, (LBl ST ot A ——

Environmental and Safety Monitoring

“  Facility Al
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FACTVERSE PLATFORM AND APPS(DATA MESH)
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R !
% ‘ 3d Model Data
® SketchUp VST

loT Data

Sim Data

DATA FUSION
Prod Data SERVICE

52

THE WORKFLOW IN BETWEEN DATAMESH AND OMNIVERSE

3D RES
METADATA

LOGIC

S

Digital Twin
Data

—

—— Realtime Data

| o
L
Client
Computer
OMNIVERSE
NUCLEUS
ry cee { C
=S|
———— =
L -
3D Scenario

Connect SDK

APP Streaming

2
FactVerse O)
2,
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THE WORKFLOW IN BETWEEN DATAMESH AND OMNIVERSE

C R
Omniverse App
N\ J
_ e N
HIERS
DFS |:{> FactVerse Omniverse App
Data Fusion Services DigitalTwin Platform
[ Y
] e R
iy gLy
FEAZH Omniverse App
N\ J
Da S,y = SCEHIE
e @ Y — f6USD TRz
asfusing ¥
LT
EA
@ — “‘ o
usD

FactVerse Designer DigitalTwin Receiver | | > Headless Connector
RIERETHL (Python)

(EBidSocket)

53
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