
NVIDIA Announces Digital Twin Platform for Scientific
Computing
NVIDIA Modulus With Physics-Informed AI Combined With Omniverse Bring Million-X Scale
Advances to Modeling Physical Phenomena for NVIDIA’s Earth-2 and Siemens Gamesa's Wind
Farms

GTC—NVIDIA today announced a platform for scientific digital twins that accelerates physics machine-learning models to
solve million-x scale science and engineering problems thousands of times faster than previously possible.

The accelerated digital twins platform for scientific computing consists of the NVIDIA Modulus AI framework for developing
physics-ML neural network models, and the NVIDIA Omniverse™ 3D virtual world simulation platform.

The platform can create interactive AI simulations in real time that are physics-informed to accurately reflect the real world,
accelerating simulations such as computational fluid dynamics up to 10,000x faster than traditional methods for engineering
simulation and design optimization workflows. It enables researchers to model complex systems, such as extreme weather
events, with higher speed and accuracy when compared to previous AI models.

The company showed two example applications of the technology. The NVIDIA FourCastNet physics-ML model emulates
global weather patterns and predicts extreme weather events, such as hurricanes, with greater confidence and up to 45,000x
faster than traditional numerical prediction models. In addition, Siemens Gamesa Renewable Energy is using AI to optimize
wind turbine design.

“Accelerated computing with AI at data center scale has the potential to deliver millionfold increases in performance to tackle
challenges, such as mitigating climate change, discovering drugs and finding new sources of renewable energy,” said Ian
Buck, vice president of Accelerated Computing at NVIDIA. “NVIDIA’s AI-enabled framework for scientific digital twins equips
researchers to pursue solutions to these massive problems.”

NVIDIA Modulus and Omniverse
NVIDIA Modulus takes both data and the governing physics into account to train a neural network that creates an AI
surrogate model for digital twins. The surrogate can then infer new system behavior in real time, enabling dynamic and
iterative workflows. Integration with Omniverse brings visualization and real-time interactive exploration.

The latest release of Modulus allows data-driven training using the Fourier neural operator, a framework enabling AI to solve
related partial differential equations simultaneously. It also integrates ML models with weather and climate data, such as the
ERA5 dataset from the European Centre for Medium-Range Weather Forecasts.

Complementing Modulus, NVIDIA Omniverse is a real-time virtual world simulation and 3D design collaboration platform. It
enables the real-time visualization and interactive exploration of digital twins using the output surrogate model from Modulus.

NVIDIA FourCastNet 
Fourier neural operators and transformers enable the NVIDIA FourCastNet physics-ML model, trained on 10TB of Earth
system data. As a step toward Earth-2 – the system announced by NVIDIA CEO Jensen Huang to create a digital twin of
Earth in Omniverse – FourCastNet emulates and predicts the behavior and risks of extreme weather events such as
hurricanes and atmospheric rivers with greater confidence and up to 45,000x faster.

“Digital twins allow researchers and decision-makers to interact with data and rapidly explore what-if scenarios, which are
nearly impossible with traditional modeling techniques because they’re expensive and time consuming,” said Karthik
Kashinath, senior developer technology scientist and engineer at NVIDIA. “Central to Earth-2, NVIDIA’s FourCastNet
enables the development of Earth’s digital twin by emulating the physics and dynamics of global weather faster and more
accurately.”

Siemens Gamesa Renewable Energy
The digital twins platform is also turbocharging simulation research for the layout of wind farms equipped with Siemens
Gamesa Renewable Energy wind turbines, making it possible for the first time to use AI to accurately model the effects of
turbine placement on their performance in a wide variety of weather scenarios. This is expected to lead to optimized wind
park layouts capable of producing up to 20 percent more power than previous designs.

“The collaboration between Siemens Gamesa and NVIDIA has meant a great step forward in accelerating both the
computational speed and the deployment speed of our latest algorithms development in such a complex field as
computational fluid dynamics, and set the foundations for a strong partnership in the future,” said Sergio Dominguez, onshore
digital portfolio manager at Siemens Gamesa.



To learn more about NVIDIA’s digital twins platform for scientific computing, watch the GTC 2022 keynote from Jensen
Huang. Register for GTC for free to attend sessions with NVIDIA and industry leaders.

About NVIDIA
NVIDIA’s (NASDAQ: NVDA) invention of the GPU in 1999 sparked the growth of the PC gaming market and has redefined
modern computer graphics, high performance computing and artificial intelligence. The company’s pioneering work in
accelerated computing and AI is reshaping trillion-dollar industries, such as transportation, healthcare and manufacturing,
and fueling the growth of many others. More information at https://nvidianews.nvidia.com/.

Certain statements in this press release including, but not limited to, statements as to: the benefits, impact, and performance
of our products and technologies, including NVIDIA Modulus, Omniverse, Earth-2 and FourCastNet; accelerated computing
with AI at data center scale delivering millionfold increases in performance to tackle challenges; the behavior and risks of
extreme weather events such as hurricanes and atmospheric rivers; and our collaborations with third parties, including
Siemens Gamesa, are forward-looking statements that are subject to risks and uncertainties that could cause results to be
materially different than expectations. Important factors that could cause actual results to differ materially include: global
economic conditions; our reliance on third parties to manufacture, assemble, package and test our products; the impact of
technological development and competition; development of new products and technologies or enhancements to our existing
product and technologies; market acceptance of our products or our partners' products; design, manufacturing or software
defects; changes in consumer preferences or demands; changes in industry standards and interfaces; unexpected loss of
performance of our products or technologies when integrated into systems; as well as other factors detailed from time to time
in the most recent reports NVIDIA files with the Securities and Exchange Commission, or SEC, including, but not limited to,
its annual report on Form 10-K and quarterly reports on Form 10-Q. Copies of reports filed with the SEC are posted on the
company's website and are available from NVIDIA without charge. These forward-looking statements are not guarantees of
future performance and speak only as of the date hereof, and, except as required by law, NVIDIA disclaims any obligation to
update these forward-looking statements to reflect future events or circumstances.
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