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Technology

Location

Professional and Educational Background

Passion

• PhD in Neuroscience and Neurophysiology

• Researcher, Lecturer, Reviewer and Associate Editor in 

neuroscience and neurophysiology

• Extensive professional experience in Immersive technology 

applied to pre-clinical research and M&E 

• Climbing, Boxing, Trekking, Yoga Nidra

• Avid Book Reader and Movie Watcher

• Photogrammetry, VR Game Dev, Coding

• VR Game Player

• Machine Learning/Deep Learning Hardware and Software 

Infrastructure

• Digital Twin / Metaverse Hardware and Software

• AI Vertical and Horizontal use case applications
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From Fiction to Science
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From Digital Twin to Industrial Metaverse

Digital Twin

Immersive DT

Whole-System DT

Industrial Metaverse
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Connected whole-system digital twin with 

functionalities to interact with the real system in its 

environment, allowing decision makers to better 

understand the past and forecast the future.”

Arthur D. Little
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A massively scaled and interoperable network of real-time 

rendered 3d virtual worlds that can be experienced 

synchronously and persistently by an effectively unlimited 

number of users with an individual sense of presence and 

with continuity of data, such as identity, history, 

entitlements, objects , communications and payments ”

Matthew Ball, The Metaverse
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Anatomy of the Metaverse

Experience
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Spatial Computing

Decentralization
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Infrastructure

Services, Games, 

Shopping, Events, more
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Rating, Stores, Agents

Design and edit tools, 
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Platforms

Game Engines, 

Multitasking UI, Geospatial 
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Gesture
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Thien Huynh-The et al. “Artificial Intelligence for the Metaverse: A Survey” arXiv:2202.10336v1 [cs.CY] 15 Feb 2022
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Metaverse System Model
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The natural habitat of AI 

is in the virtual world.”

Dr. Michael Grieves 
- Intelligent digital twins and the development and management of complex systems -
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The Intertwined Nature of Metaverse and AI
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Sensors/IoT/Sim

Big Data

AI / GenAI

Digital Twin/Metaverse

Employs

Generate

Generates

Uses

Creates/

Operates/

Monitors

Validates
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AI value for the Metaverse

Experience

Discover

Creator Economy

Spatial Computing

Decentralization

User Interface

Infrastructure

AI ops, MLops

Inclusivity&Intuitivity

Smart Contracts

Compute Speed-up

Content Generation

Recommendation

Personalization

Education

Assistance

Services, Games, 

Shopping, Events, more

Ad Network, Socials, 

Rating, Stores, Agents

Design and edit tools, 

Assets Markets, 

Platforms

Game Engines, 

Multitasking UI, Geospatial 

Coherence, AR/VR/MR

IoT, Microservice, 

Blockchain, NFTs

Mobile, BCI, Haptic, Voice, 

Gesture

5G/6G, WiFi 6, Cloud, 7nm to 1.4 

nm, XPUs, Edge Computing

Thien Huynh-The et al. “Artificial Intelligence for the Metaverse: A Survey” arXiv:2202.10336v1 [cs.CY] 15 Feb 2022
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How Today’s AI is Shaping Tomorrow’s Possibilities

13

Decentralized Computing Network Optimization3D Modeling & Visualization Confidential AI Solutions

Human-Machine Interactivity Physically Accurate 
Simulations

Spatial Computing Realistic Interactive Virtual 
Entities 

INDUSTRIAL METAVERSE
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How Today’s AI is Shaping Tomorrow’s Possibilities
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Decentralized Computing Network Optimization3D Modeling & Visualization Confidential AI Solutions

Human-Machine Interactivity Physically Accurate 
Simulations

Spatial Computing Realistic Interactive Virtual 
Entities 

INDUSTRIAL METAVERSE
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Advances in Neural Rendering and Mesh Generation

A. Yu, V. Ye, M. Tancik and A. Kanazawa, "pixelNeRF: Neural Radiance Fields from One or Few Images," 2021 IEEE/CVF Conference on Computer Vision and Pattern Recognition (CVPR), Nashville, TN, USA, 2021, pp. 4576-4585, doi: 10.1109/CVPR46437.2021.00455.

keywords: {Convolutional codes;Solid modeling;Computer vision;Three-dimensional displays;Image resolution;Computer architecture;Benchmark testing},

“Instant Neural Graphics Primitives with a Multiresolution Hash Encoding” Thomas Müller et al. ACM Transactions on Graphics (SIGGRAPH), July 2022a

Li, Zhaoshuo & Müller, Thomas & Evans, Alex & Taylor, Russell & Unberath, Mathias & Liu, Ming-Yu & Lin, Chen-Hsuan. (2023). Neuralangelo: High-Fidelity Neural Surface Reconstruction. 

Lin, Chen-Hsuan & Gao, Jun & Tang, Luming & Takikawa, Towaki & Zeng, Xiaohui & Huang, Xun & Kreis, Karsten & Fidler, Sanja & Liu, Ming-Yu & Lin, Tsung-Yi. (2022). Magic3D: High-Resolution Text-to-3D Content Creation. 10.48550/arXiv.2211.10440. 

PixelNeRF
(2021)

Instant Ngp
(2022)

Neuralangelo
(2023)

Metric PixelNeRF Instant NGP Neuralangelo

Rendering Time (ms) 10-30 per pixel <1 per pixel ~100-500 per pixel

Scene Complexity High Medium-High Very High

Photorealism No/ Limited Yes Yes

Real-time Capability No Yes No

Magic3D

(2023)
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Towards Real-Time Physically Accurate Simulations
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Approximating mesh-motion Laplacian mesh motion 
solver in OpenFOAM with MLP

Using CNN to Solve Euler-Lagrange, Momentum Transfer, 
and Incompressible RANS Equations

Gen AI

AI / ML

Simulating high energy physics calorimeter detector 
outputs with 2D GAN

Video generation models as general purpose simulators 
of the physical world?

Maric, T., Fadeli, M.E., Rigazzi, A. et al. Combining machine learning with computational fluid dynamics using OpenFOAM and SmartSim. Meccanica (2024). https://doi.org/10.1007/s11012-024-01797-z
Rojek, K., Wyrzykowski, R., Gepner, P. (2021). AI-Accelerated CFD Simulation Based on OpenFOAM and CPU/GPU Computing. In: Paszynski, M., Kranzlmüller, D., Krzhizhanovskaya, V.V., Dongarra, J.J., Sloot, P.M.A. (eds) 
Computational Science – ICCS 2021. ICCS 2021. Lecture Notes in Computer Science(), vol 12743. Springer, Cham. https://doi.org/10.1007/978-3-030-77964-1_29
Rehm, Florian et al. “Validation of Deep Convolutional Generative Adversarial Networks for High Energy Physics Calorimeter Simulations.” AAAI Spring Symposium: MLPS (2021).
https://openai.com/index/video-generation-models-as-world-simulators/

2024 Lenovo. All rights reserved. 
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Tensors Reshape Compute Architectures

HPC Viz / Render Edge/Client

NVIDIA

AMD
Intel

AMD

Intel
NVIDIA

NVIDIA
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AI-optimized Portfolio from Model Development to Inferencing
80+ new and enhanced Infrastructure platforms – Pocket to Cloud, Edge to Core

Data Science Workstation

ML & Data Analytics

Edge

NEW P3 Ultra 

NEW P3 Tiny

Desktop

NEW PX

NEW P7

P620

NEW P5

NEW P3 Tower

Mobile

P16 Gen1 

P16 Gen2

P16v Gen1

P1 Gen5

P1 Gen6

4-socket

SR850 V2

SR850 V3 Intel

SR860 V2

SR860 V3 Intel

2-Socket

SR650 V2

SR650 V3 Intel

SR655

SR655 V3 AMD

SR665

SR665 V3 AMD

Deep Learning Training HGX

ST650 V3 Intel

SR670/75 V3 4-8x PCIe

SR670/75 V3 4-GPU HGX

NEW SR680a V3 8-GPU HGX 

NEW SR685 V3 8-GPU HGX 

SD650-I V3

SD665-N V3

Server

SE350

NEW SE350 V2

NEW SE360 V2

SE450

NEW SE455

Clients

SE10, SE10-I

M90

SE30

SE50

SE70

AI Appliance

SE70 AWS 

Panorama 

Edge AI Appliances

DM & DE 

DM7100F

DM5100

DG7000

DE6600

DE6600

Data Management

Solutions 

High Performance  File System  (w/WEKA)

Object Storage Solutions (w/Cloudian) 

DSS-G / Spectrum Scale

BeeGFS

ThinkAgile 

MX Systems

(Microsoft)

MX3330-F

MX3330-H

MX3331-F

MX3331-H

MX3530-F

MX3530-H

MX3531-F

MX3531-H

ThinkAgile 

HX Systems 

(Nutanix)

HX1330

HX1331

HX2330

HX2331

HX3330

HX3331

HX5530

HX5531 

ThinkAgile 

VX Systems

(VMware)

VX3331

VX3530-G

VX7531

ThinkPad with Neural 

Processing Units 
ThinkPad X13s Gen1 – 15 TOPS

ThinkPad Z13 Gen2 – 11 TOPS

ThinkPad Z16 Gen2 – 11 TOPS

ThinkPad T14s AMD Gen4 – 11 TOPS

ThinkPad T14 AMD Gen4 – 11 TOPS

ThinkPad T16 AMD Gen2 – 11 TOPS

ThinkPad X13 AMD Gen4 – 11 TOPS

NEW SR780a 8-GPU HGX 
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Challenges ahead

Scalability

& Energy Efficiency

Security & 

Privacy

Interoperability & 

Standards

Compute & Storage 

Optimization

Ethic & Regulations
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Lenovo E2E – OVX Infrastructure Solutions
Through Collaboration with NetApp and NVIDIA
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The benefits of MV tech application embrace all industries. 
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Automotive

• Fast-Track Industrial Factory 

Planning

• Developing Custom Applications 

for Factory Planners

Energy Infrastructure 

• Accelerating Fusion Reactor 

Design and Development

• Reducing Downtime and 

Unplanned Maintenance

• Optimizing Wind Farm Design 

and Electricity Generation

• Transforming Telco Network 

Planning and Operations

• Simulating and Optimizing 

Autonomous Railway Networks

• Testing and Optimizing 5G 

Deployment

Retail Science

• Autonomous Warehouse 

Robots

• Retail Layout

• Optimizing Distribution 

Center Throughput

• Accelerating Carbon Capture 

and Storage

• Visualizing High-Resolution, 

Global-Scale Climate Data

• Accelerating Climate 

Research

• Visualizing Molecular 

Dynamics

• Brain Digital Twin

2024 Lenovo. All rights reserved. 



Industrial Metaverse

Are we there yet?
Takeaways:

22

The extended and enhanced use of digital twins is at the core of the Industrial Metaverse. AI applications can 

speed up 3D asset creation and prototyping while providing more intelligent capabilities to DT
Evolving DT Concept

Integrating AI into the HPC framework for the Industrial Metaverse unlocks new capabilities, driving innovation 

and efficiency in high-fidelity rendering and physical simulations.
AI-Powered  Metaverse

The key technologies for achieving extended whole-system digital twins are not yet mature, but advances in AI, 

edge computing, and cloud infrastructure are rapidly closing the gap.
Metaverse-Ready 

Infrastructure

Challenges

Future Trends

Key issues include security, scalability, latency, costs, skill gaps, and regulatory 
compliance (including AI and data governance)

Accelerators mem bw will keep increasing,  AI eats HPC, Raytracing engine will be integrated into AI superchips 
(i.e.: NVIDIA DGX) or Viz card will start employing DGX-like architectures
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