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Large-scale geometric data typical in many scientific disciplines
but requires efficient solutions
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Typically, coarsening via downsampling disrupts the symmetries
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GATr leverages projective geometric algebra (PGA) to represent its

features as 16-dimensional multivectors encoding geometric objects: LaB-GATr 2076.5 (86.2 %) 794 + 1.8

VINE-GATr 390.1 ( 1.8 %) 773 = 2.7

T = (J{J o, T1, 2, T3, To1, T03, 03, T12, T13, 23, T012, T013, 023, 123, :ﬂ;mal] € G(3,0,1) LaB-GATrT 386.1 ( 0.0 %) 66.6 + 2.2
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Mindboggle-101 dataset (~300K vertices per sample)

Cars’ airflow data
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PerceiverlO learns fixed query tokens which attend to input tokens when varying the virtual token GING 514
Naive adaptation can only capture invariant quantities budget UPT 2?24
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* Augment query tokens with geometric features from input PCA
* Eigenvectors sign-ambiguity turned in permutation symmetry of ViNE-GATr

right-handed frames by repeating virtual nodes 4 times LaB-GATr T
* Itcanlearn acanonicalized virtual point-cloud by mixing features ? T
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