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Digital Engineering Working Group

Transitioning to Joint Working Group w/ OMG DEMI

DoDI 5000.97, Digital Engineering - December 21, 2023 (whs.mil)© 2025 Digital Twin Consortium. All rights reserved.

https://www.digitaltwinconsortium.org/wp-content/uploads/sites/8/2024/11/DODI-5000-97-Digital-Engineering.pdf
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Digital Twin Use Cases - in Progress
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• Led by Academia & Research WG Co-Chairs
• Contributions from:

• UCF
• CSDILA
• OC Survey
• Institute for Education, Research and 

Scholarships
• Georgia Institute of Technology
• University of Leeds
• Aker BP
• RWTH Aachen University
• Agile Fractal Grid
• Digital Twin Institute



End Users – Catalyst for new Use Cases
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Member Driven
• Highly Collaborative
• Results Oriented
• Demonstrative
• Global Regional Branch Organizers
• Industry-wide Liaisons

Structure Frameworks

• ROC Windfarms - XMPro
• Ecol Café End-to-End Enterprise Digitalization I4.0
• 5G Secure Network - Intuitus
• Battery System Development – Dassault Systemes
• Flood Management – University of Melbourne
• Tracking Injuries in Hospitals – Axomem
• Long-haul COVID Management – Dell
• Financial Transactions – Intuitus
• Smart Airports and AR – EventSystems, others
• Intelligent Transport – Autonomy Institute

Showcase
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Evolution towards Intelligent Digital Twins

Research Gate# 360863845



Digital Twin Evolution

Traditional (DT)
• Passive
• Offline
• Goal Given
• Predictive

Intelligent (IDT)
• Active
• Online
• Goal Seeking
• Anticipatory

Multi-Agent GenAI (MAGS)
• Interactive
• Autonomous
• Reasoning
• Decision-Making

GENERATIVEDATA DATA FLOW
Adopted from: Grieves, Michael. (2022). Intelligent digital twins and the development and management of 
complex systems. Digital Twin. 2. 8. 10.12688/digitaltwin.17574.1.
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Innovation

Emerging Trends in Digital Twin Technology

Generative AI accelerates digital twin 
development by automating design, 
simulation, and predictive analytics 
processes.

Multi-Agent Systems

Collaborative digital twins interact 
dynamically to simulate complex 
environments, improving accuracy in 
modeling and scenario testing.

Digital twins support renewable energy 
optimization, resource management, and 
environmental impact assessment to drive 
sustainable innovation.

Cross-Industry Applications

Digital twin technology expands beyond 
traditional sectors into healthcare, smart 
cities, energy management, and more, 
broadening impact.

Consortiums and joint working groups foster 
knowledge sharing, standardization, and 
accelerated adoption across global digital 
twin communities.

Collaborative EcosystemsSustainability FocusGen AI Capabilities

AI-Driven Digital Twins

Integration of AI enhances predictive 
capabilities, enabling real-time decision- 
making and autonomous system adjustments 
for smarter operations.
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Accelerating Digital Twin Development with 
Gen AI and Capabilities Periodic Table

© 2025 Digital Twin Consortium. All rights reserved.
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XMPro MAGS – Multi Agent Generative Systems

L3 - Rules of Engagement

L2 - Generative Agents

L1 - Intelligent Digital Twins

L0 – Physical Assets/Entity

Prohibition Norms Duty

Agents That Behave

Computable Policy
• Deontic Rules
• Business Rules
• Promise Theory

Agents That Reason

Agent Framework
• Generative Agents
• Event Swarming
• Algorithmic Business

Agents That Observe

Digital Twin Architecture
• Active, Always on
• Goal seeking
• Composable

Reduce Hallucinations 
Provide Observability

Obligation Permission
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"What if digital twin-based Multi Agent Systems could communicate 
and collaborate across organizational boundaries just like humans do?”

Cross-domain integration is one of the biggest barriers to digital twin 
adoption at scale

Image Courtesy: XMPro



Portfolio of Announced Testbeds

Giants of Oak Ridge - a Digital 
Engineering Ecosystem for Developing 
"Born Qualified" Assets, Accelerating 

Skills Acquisition and Workforce 
Development

Lead Developer: Oak Ridge Hig1h7School

COGNOS-X -Cognitive Network 
Orchestration System for 
Cross-Domain Exchange

Lead Developer: XMPro

Beyond Automation: Harnessing 
the Power of Digital Twins for 

Industry Transformation

Lead Developer: Dassault Systèmes

Geothermal Digital Twin 
Deployment with Decimetrix® 

No-Code Platform

Lead Developer: Decimetrix

Axomem Axelle Gen AI 
Extension for 
Healthcare

Lead Developer: AXOMEM

Nexus - A Crysp Blueprint for 
Digital Transformation

Lead Developer: Crysp, DNV, 
Ferdinand Steinbeis Institut

Digital Manufacturing Testbed 
for Flaw-free Metals

Lead Developer: Rowan University, 
XMPro

NEGOTIATE
(automate negotiation with 

digital twins Integrating 
Multi-Agent systems)

Lead Developer: NEC

© 2025 Digital Twin Consortium. All rights reserved.
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01

Standards & 
Interoperability
Establishing consistent 
vocabulary, architecture, 
security protocols, and 
interoperability standards to 
unify digital twin technology 
across industries and 
platforms.

Enabling organizations to map 
AI agent capabilities with 
digital twin infrastructure, 
identify technology gaps, and 
optimize integrated system 
performance.

02

Technology Assessment

Providing a maturity 
assessment framework using 
key performance indicators 
linked to technology 
readiness levels and digital 
twin lifecycle phases for 
strategic deployment.

Reducing risks with validated 
testbeds, accelerating time- 
to-value through proven 
methodologies, ensuring 
scalable architecture, and 
enhancing ROI predictability 
with KPI-based frameworks.

03

Implementation Roadmap

04

Commercial Impact

Market Gaps

Addressing Market Gaps in Digital Twin Technology



Ecosystem

Digital Twin Ecosystem Expansion

Cross-Industry Collaboration

Digital twin technology is being adopted 
across sectors such as healthcare, 
aerospace, manufacturing, and smart cities, 
fostering diverse innovation and shared 
knowledge.

AI-Driven Enhancements

Integration of generative AI and multi-agent 
systems is automating design, simulation, and 
predictive analytics, enabling more intelligent 
and autonomous digital twins.

Sustainability Initiatives

Digital twins are supporting renewable energy 
optimization, environmental monitoring, and 
resource management to promote sustainable 
development.
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Advancing Innovation and Business Outcomes

Collaboration
Force Multiplier

Engage with industry leaders, innovators, 
researchers, and others to develop and 

implement advanced technology

Leadership
Establish Authority

Bring Expertise and Knowledge to forefront 
Drive Industry Transformation

Innovation
Thought Leadership

Non-traditional approaches to 
problem solving using 

Unconventional thought process

Growth
New Revenue Sources

Ability to recognize and rapidly execute on 
market opportunities

L ear n M ore:

www.digitaltwinco n so rtiu m .o rg
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Thank You!
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