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Introduction
@00

Overall Motivation

@ Meshing for solution features
(e.g., shocks) improves
simulation accuracy

@ Information on solution features
is required
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Introduction
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Graph-based Defragmentation Motivation

o Current detectors/sensors
produce noisy and fragmented
surfaces

@ A “cleaner’ shock data is needed
to adapt the mesh
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Al/ML Motivation
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Results
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List of Cases

@ First Hypersonic International Flight Research Experimentation (HIFiRE-1): near-nose
blunt/bow shock

e Diamond airfoil: external shocks (inviscid)
@ Wedge duct: internal shocks (inviscid)

@ Crew exploration vehicle (CEV): bow shock (viscous)
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HIFiRE-I: Detected Shock Elements

HIFiRE-I case: near-nose shock elements on coarse (initial) mesh
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HIFiRE-I: Before and After Defragmentation

Shock elements for the HIFIiRE-I case on coarse mesh: original detection (left) and after
defragmentation (right)
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Diamond Airfoil: Detected Shock Elements
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Diamond Airfoil: Defragmentation without ML
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Diamond Airfoil: Detected Shock Elements with ML
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Post ML shock elements for diamond airfoil on coarse mesh
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Diamond Airfoil: Combination of ML and Defragmentation

Post ML (red) and after defragmentation (green) shock elements for diamond airfoil on coarse mesh
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Wedge Duct: Coarse Mesh and Computed Result
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Wedge Duct: Shock-adapted Mesh and Computed Result
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CEV: Coarse Mesh

Mesh (left) and temperature (right) for CEV
case on coarse mesh
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CEV: Shock-fitted Mesh

Shock-fitted mesh: full view (left) and zoomed
view (right)
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CEV: Shock-fitted Mesh and Computed Result
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Closing Remarks and Acknowledgments

Summary:
@ Al/ML is used to infer missing shock elements
@ Graph-based defragmentation connects originally detected and ML-inferred shock elements

e Adaptive meshing informed by this shock detection/processing provides accurate
predictions
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