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AIAA – CASE
Complex Aerospace Systems Exchange
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Problem with Metaphors

• Glosses over substantive differences 
between source and target domains

• Hinders work on detail execution issues
• Leads to misleading assumptions
• Assumes that everyone has same 

cognitive framework
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Creation

Product Lifecycle – 4 Phases
Production

Disposal

Operations

Figure 2
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Digital Twin Model
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Digital Twin Through the Lifecycle

Perceived Value
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Digital Twin Types

• Digital Twin Prototype (DTP)

• Digital Twin Instance (DTI)

• Digital Twin Aggregate (DTA)

Prognostics

Interrogative
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System Engineering Models

Figure 4
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Digital Twin Implementation Model

Figure 5



Virtually Perfect: Driving Innovative and Lean Products

Copyright 2003-2015,  Michael W. Grieves, LLC

The image part with relationship ID rId26 was not found in the file.

Real vs. Virtual Costs

Figure 6
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Obstacles

• Organizational siloing / culture
• Physical world knowledge
• Magnitude of possible system states



Virtually Perfect: Driving Innovative and Lean Products

Copyright 2003-2015,  Michael W. Grieves, LLC

The image part with relationship ID rId26 was not found in the file.

Possibilities

• Usage feedback to design
• System front-running
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Additive Manufacturing
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Can we 
make it?

Should we 
make it?

2 questions…

“The ultimate vision for the digital twin is to create, test and build 
our equipment in a virtual environment. Only when we get it to 
where it performs to our requirements do we physically 
manufacture it. – John Vickers, NASA Principal Technologist, The 
Economist
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AM DB Architecture
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Questions/Comments
mgrieves@fit.edu
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