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lll. HPST Architecture

® Intra-view Attention: limited to k-NN, with Relative Position
Embedding (RPE) to encode spatial information;

3D schematic of

I _ B adC kg roun d NOVA particle detector

V. Performance Benchmark

® Dataset: ~900k stmulated NOvVA events.

, | . | ® HPST largely outperforms other models we used (R-CNN, GAT)
® [nter-view Attention: use a different pair of vectors, nearest while maintaining low computational resource consumption.

neighbors calculated via shared Z coordinate. ® Architecture updates (FlashAttention&RoPE) further improve the

® The NuMI Off-Axis v, Appearance
Experiment (NOvVA) 1s a long-baseline
neutrino oscillation experiment

Impact of architecture updates on Semantic segmentation performance
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attention mechanism; (ol || @ Effectively preserve spatial X
o . T S , : , 2D HPST (ours) | 99.10+7.39 | 0.354 +0.019 0.936 0.779
v Good performance under limited Computatlonal IreSources by - | & e ) = relatlonshlps without extra 2D PST (ours) 138.10+11.29 | 0.254 + 0.021 0.949 0.827
limiting attention to k-Nearest Neighbors (k-NN). N computational cost. y 3D PST (ours) | 170.20 +9.65 | 0.140 + 0.012 0.982 0.889
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