CrystalFramer: Rethinking the role of frames for SE(3)-invariant crystal structure modeling

TL;DR: To make a GNN invariant to rotations, let's standardize the orientations of local atomic environments represented by internal self-attention weights!
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Frame-based SE(3)-invariant crystal structure modeling

The key to modeling crystal structures lies in learning SE(3)-invariant (i.e., rotation & translation invariant) representations.

Dynamic frames: attention-based local frames

Suppose a message-passing layer in a generalform: x; = ¥ w;; fic ;.

. Why not normalize the orientation of the input structure? » Proposed dynamic frames Interaction weights w;; can be interpreted as a “mask” representing the

local environment of the structure viewed from target atom i.
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CrystalFramer: Crystalformer (taniai et al., 2024) + Dynamic frames Experiments: physical property prediction tasks
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