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Generative AI Enters the Physical World
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The Next Era of Digitalization Relies on Key Technologies

RTX TechnologyOpenUSD Accelerated Computing 
Available Everywhere

Generative AI, Computer Vision
Revolution



Robotics TrainingGenerative AI

Develop A New Era of 3D Apps & Workflows

Physically Based Visualization Real-Time Collaboration



Develop AI-Enabled Digitalization Applications

Siemens Digital Industries 3DEXCITE, Dassault Systemes BMW Group

Omniverse Cloud 
APIs

USD Data

RTX 
Render

Edify360

Prompt

User

Omniverse Cloud 
APIs

USD Data

RTX 
Render

Omniverse SDK & 
Cloud APIs

USD Data

RTX 
Render



• 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 Repository & Templates
Standardized Templates to Bootstrap Development

Omniverse Kit App Templates – Available Now

Base 
Editor Service

USD 
Explorer

Embedded 
Web Viewer

USD 
Viewer

USD 
Composer

Coming Soon



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

Generative AI for OpenUSD OpenUSD for New Industries

Robotics
OpenUSD to URDF

USD Code USD Search USD Validate

</>

Industrial Design & Engineering
Computational Fluid Dynamics rendering with 

OpenUSD

USD Layout USD 
SmartMaterial

fVDB Mesh 
Generation

fVDB Physics 
Super-Res

fVDB NeRF-XL 

Available on NVIDIA API Catalog

Coming Soon



NVIDIA NIM for OpenUSD Generative AI Models
Available in Preview on NVIDIA API Catalog

USD Code USD Search USD Validate



Accelerated Digital Twin Development with Generative AI
Streamline your development workflows with NVIDIA USD NIM Inference Microservices

USD Code
Quickly answer OpenUSD knowledge queries and generate USD Python code

Try on NVIDIA API Catalog

USD Search
Leverage AI-powered search for OpenUSD data, 3D models, images, and assets

Try on NVIDIA API Catalog

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)
Simplify development workflows with USD Code



Use Case 2: Search Assets, Write Python Code
Simplify development and synthetic data generation workflows with USD Search, USD Code



Omniverse connects AI to the physical world

RAG Virtual Salesbot
NVIDIA NeMo, Omniverse Cloud APIs, ChatUSD

RAG Virtual Assistant
NVIDIA NeMo, Omniverse Cloud APIs, ChatUSD

Llama2B NIM in Omniverse
Llama2B, Omniverse Kit Extension, ChatUSD

NVIDIA
NIMs

NVIDIA
Omniverse



Virtual Factory Integration



BMW GroupAmazon Robotics Continental AG Delta Electronics

Lotus CarsFoxconn Toyota Wistron

Factory Digital Twins



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

Factory 
Viewer App

Factory 
Viewer App

One-Click
to XR App

XYZ Tool/App

Operators

Engineers

TechniciansCity Planning

AEC Firms

Process & 
Control Experts

Managers

Structure

Layout

Equipment

Process

Metadata

Environmental
Experts

Assembly & 
Manufacturing
Technologists

Product

Logistics

Robotics Animation

Point Cloud

Connect Existing Tools,  Data Enable New Workflows, ExperiencesDevelop Tools, Apps
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High Fidelity Animation



APP STREAMING IN WEB PAGE



CLASH DETECTION

https://docs.omniverse.nvidia.cclash-detectionom/extensions/latest/ext_.html



•

OpenUSD Ecosystem in Virtual Factory 

• 人体节拍仿真与机械臂仿真融合



The Result of Human Simulation in Omniverse



Clash Detection in Multi-Software



PLC Live Sync  with Omniverse



The Phase Result of AMR

Reconstruction of AMR

Reconstruction of Factory

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



The Phase Result of AMR

• The workflow of  The PoC



AMR仿真阶段性成果

• 仿真的目的：是为了更好提高AMR小车实际工作的效率。



NVIDIA Metropolis
Development platform for building AI-powered Infrastructure

WORKFLOWSPLATFORM

Deployed from edge to cloud

Simulation in Omniverse

NVIDIA Metropolis NIM

AI Agents
For operations managers

Multi-Camera Tracking
For worker safety & factory efficiency

Automated Visual Inspection

For production-line Quality Assurance



人体工程监控预测
AI+Monitor

• https://www.nvidia.com/en-us/on-
demand/session/other2024-
dtwintracking/?playlistId=playList-
62b777fa-766f-4773-8ae4-
a70e564d7848



NVIDIA Metropolis
Development platform for building AI-powered Infrastructure

WORKFLOWSPLATFORM



Cuopt与Navigate Mesh的工作流

• Cuopt algorithm from NVIDIA NGC

• Navigate Mesh in Omniverse



SDG



Synthetic Data Generation (SDG)
Using NVIDIA Omniverse replicator extension

Domain RandomizationScene Creation
Randomize lighting, materials, colors, 

positions, and more to help the AI train on 
relevant information

Build-realistic scenes in Omniverse 
to begin data generation

Ground Truth Annotation
Perfectly labeled image 

for model training

Data Generation and Output
Output data in the right format to seamlessly 

work with TAO toolkit and streamline the 
training workflow



NVIDIA Omniverse for Synthetic Data Generation
Generative AI-enabled synthetic data generation pipeline for Seat Scenario



NVIDIA Omniverse for Synthetic Data Generation
Generative AI-enabled synthetic data generation pipeline for Seat Scenario

https://confluence.nvidia.com/display/~vcao/SDG+Working+flow



NVIDIA Omniverse and NIM for Synthetic Data Generation
Generative AI-enabled synthetic data generation pipeline for perception robot models

Omniverse, Isaac Sim, USD NIM, SDXL NIM



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







Automated Optical Inspection 

• Webpage

• Early Access Link

• Explainer Blog

• GPU Genius Hub

Metropolis & Omniverse VFI

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


CAE Simulation



Modulus Simulation Display in Omniverse



Augmenting Drive Sim with Ansys Avxcelerate Physics



Particle System Display



Robotics & Physical AI



Digital Twins are Where Robots Learn to be Robots
Virtual training grounds for simulation, testing, synthetic data generation



NVIDIA Isaac 
Manipulator

ISV or OEM 
Stack

NVIDIA 
Omniverse

NVIDIA AI

Integrating Isaac Manipulator into our Ecosystem



Integrating Isaac & Project GR00T into our Ecosystem

Robot 
Manufacturer 

Stack

NVIDIA
Omniverse

GR00T Stack



NVIDIA Accelerates Humanoid Robotics Development

RobocasaMimicGen



NVIDIA Accelerates Humanoid Robotics Development



Ecosystem
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DataMesh FactVerse 重构业务流程

将复杂的业务流程转变为精简、数据驱动的工作流程,从而在效率最大化、
成本最小化的同时,在不断变化的工业格局中赢得竞争优势。

基于仿真级数字孪生（SDT）的技术驱动，优化改进业务流程中的难点问题
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Director Inspector Checklist Simulator Designer

LMS & AI Optimization FactVerse 
Runtime

Digital Twin 
Entity Mgmt Collaboration

Digital Twin 
Mapping ODS ETL Data Mart IoT Hub

SDK
Toolkit

Connector

FactVerse Apps

Factverse 
Shared 

Services

Data Fusion 
Services

Industrial Data
Streamlined 
Digital Twins

平台架构与应用开发 FactVerse Platform and Apps(Data Mesh)
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与Omniverse的连接方式平台架构与the workflow in between Datamesh and Omniverse



53

w
w
w
.
d
a
t
a
m
e
s
h
.
c
o
m

与Omniverse的连接方式平台架构与the workflow in between Datamesh and Omniverse
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Omniverse的优势：更好的显示效果




