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Motivation:
While Spiking Self-Attention have shown promise in 2D vision, their direct application to 3D point clouds 
faces three critical limitations: (i) over-smoothing of salient edge/boundary features due to attention bias 
toward highly similar points; (ii) quadratic computational complexity prohibiting global modeling given 
the large token counts in point clouds; and (iii) incapacity to capture multi-scale features simultaneously 
given inherent data redundancy. These challenges necessitate a redesigned attention mechanism that 
preserves discriminative boundary information while enabling efficient local-to-global feature learning.
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• We propose a Spiking Discrepancy Attention Mechanism (SDAM) tailored to the characteristics
of point clouds. The mechanism includes Spiking Element Discrepancy Attention (SEDA) and
Spiking Intensity Discrepancy Attention (SIDA), which effectively represent complex local-global
spatial information.

• We design a Spatially-Aware Spiking Neuron that encodes spatial information in the initial mem-
brane potential, thereby compensating for the loss of spatial information in spike representations.

• The Spiking Discrepancy Transformer achieves state-of-the-art performance among SNN-based
approaches. Besides, our method’s theoretical energy consumption is significantly lower compared
to ANN-based approaches.

Robustnss Performance Comparison with Other Variants:


