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Efficient Rendering and Streaming of Virtual Worlds in the Web4.0 Era
Introduction

immersive virtual worlds and advanced intelligent applications
becoming integral to everyday interactions.

e Virtual worlds require massive computing resources. Efficient
rendering and streaming are crucial to meet the demands of real-
time applications like industrial digital twins, traffic simulations,
training platforms, virtual Al Assistants and many other.

* Key Areas:

*  Remote Rendering: Offloading complex computations to powerful
remote servers to reduce device-side load.

*  Streaming Technologies: Ensuring seamless, high-quality visual
experiences, even for data-heavy applications.

* Sustainability: How efficient rendering and streaming contribute to

rendernig
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Efficient Rendering and Streaming of Virtual Worlds in the Web4.0 Era
Use Cases

Industrial Applications:

* Virtual replicas of machinery for real-time monitoring and diagnostics.
* Interaction with complex systems via immersive environments.
Digital Twins:

* Real-time synchronization of physical assets with their virtual
counterparts for predictive maintenance, simulations, and operational
optimizations.

Traffic Simulations:

* Simulation of traffic flows in urban areas, critical for autonomous driving 3
research and smart city planning. g
* Real-time adjustments using remote-rendered virtual environments. ﬁ
Training Simulations: i’ I\
* Remote-rendered training for high-risk industries like aviation, %
healthcare, or engineering.
* Hands-on experience in a virtual environment, reducing physical resource Z

requirements.
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Virtual Worlds
Enabler Tools and Engines — Unity and Unreal Engine
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The two most popular Graphics Engines

Market share of >50% among the two
engines

Asset Stores offer

Community-made 3D assets

3D assets provided by professional
developers
Paid and free libraries
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https://blog.unity.com/technology/creating-immersive-photorealistic-vr-experiences-with-the-high-definition-render
https://blog.unity.com/technology/creating-immersive-photorealistic-vr-experiences-with-the-high-definition-render
https://forums.unrealengine.com/t/unreal-engine-5-1-photorealistic-scene-the-river-lumen-nanite/1297150
https://forums.unrealengine.com/t/unreal-engine-5-1-photorealistic-scene-the-river-lumen-nanite/1297150

Virtual Worlds
Generation from existing datasets
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Virtual Worlds
Generation from existing datasets
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Virtual Worlds
Computation — Local rendering vs remote/headless rendering

Local Rendering Remote Rendering
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Virtual Worlds
Remote Rendering & Streaming Architecture
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Virtual Worlds
Remote Rendering and Streaming: Integration of Physical and Virtual Worlds

|
multiverse
Choose Metaverse
7z
BLE
Conﬁécted
https://www fokus.fraunhofer.de/go/metaverse
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https://www.fokus.fraunhofer.de/go/metaverse

Virtual Worlds
Remote Rendering and Streaming to XR Devices

https://www.fokus.fraunhofer.de/go/metaverse
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https://www.fokus.fraunhofer.de/go/metaverse

Virtual Worlds

Remote Rendering and Streaming in 5G (and 6G)
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5G Edge Central
Cloud
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Server Cloud Server
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https://www.fokus.fraunhofer.de/go/5gmedia

Virtual Worlds
Remote Rendering Testbed
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https://www.fokus.fraunhofer.de/go/metaverse
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