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) An image-based simulation is the process of performing quantitative numerical calculations
on geometries constructed directly from 3D imaging techniques.

] Diverse Applications
» Modern Engineering Analysis Workflows

 Integrated Computational Materials Engineering (ICME)
- Digital Twins

» Medical Imaging for patient-specific treatment

» Improving the manufacturing process of batteries

» Composite Material Development

» Additive Manufacturing

» Geomechanics
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) Motivation
» Example: Image Segmentation

1 Image-based simulations
» Traditional Workflow

» Efficient Quantification of Uncertainty in Image-base Physics Simulations (EQUIPS)
Workflow

] Examples
» Woven Composite Materials

» Human Torso
* Spine
* Aorta
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Greyscale

How would
you segment
this image?

.

Image segmentation:

the classification of each
voxel (3D pixel) of an image
to a distinct class or
material.




s | Motivation

Image Segmentation
Candidate #2

Possible
Interface
Boundary

forpl@T

Image Segmentation
Candidate #1

Possible
Interface
Boundary



s I Motivation

Segmentation
Uncertainty

Possible
Interface
Boundary



Next Egno W

d
>

1 Image-based simulations
» Traditional Workflow

» Efficient Quantification of Uncertainty in Image-base Physics Simulations (EQUIPS)
Workflow
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Traditional Image-Based Simulation Workflow
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Efficient Quantification of Uncertainty in Image-based Physics Simulation Workflow (EQUIPS)
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Efficient Quantification of Uncertainty in Image-based Physics Simulation Workflow (EQUIPS)
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] Examples
» Woven Composite Materials

» Human Torso
* Spine
* Aorta



1 I Woven Composite Material
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