ATTENTION-GUIDED TRAINING

Combining domain priors and explainability methods for improved
trustworthiness and performance

Jesco Talies, David Melching, Eric Breitbarth

DLR Institute for Frontier Materials on Earth and in Space

DLR

L Jesco Talies, DLR-FM, 29.10.2025



2

WHAT ARE YOU?2

Jesco Talies, DLR-FM, 29.10.2025

lllustration by Martina FloRdorf



A brief motivation...
Thought experiment
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X-Al techniques can be used to gain insights into modes of failure or

success in black-box models!
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A brief motivation...

Connection to the real world DLR
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Developing and certifying novel materials for Aerospace applications is a

safety critical field.
Understanding and improving our tools is a crucial part of the process!
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Part 1:
Task and data and model choice

Domain knowledge
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Part 1 — Domain knowledge
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[1] D. Melching et al. (2022) Scientific Reports
[2] Strohmann et al. (2022) — CrackPy
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Part 2 — Objective choice of XAl approach ‘#7
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A subset of the class activation mapping zoo
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Co1 - correctness

Part 2 — Objective choice of XAl approach ‘#7
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Part 3 — Attention-Guided Training
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Part 3 — Attention-Guided Training

Varying physical and
non-physical domain priors

Segmentation

Consistently non-physical
explanations during regular
training

Almost perfect alignment for
physical priors and strong
conceptual alignment for
non-physical priors
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Physical explanation targets

Part 3 — Attention-Guided Training

Misleading explanation targets
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Clear correlation between choice of domain prior and model performance.

Simultaneously no evidence of the model “gaming” the additional metric.
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