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1) LIF model

: SNNs
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𝑉𝑡ℎ

𝑉𝑟𝑒𝑠𝑒𝑡

𝑈 𝑡 + 1 = 𝐻 𝑡 + 𝑋[𝑡 + 1]

𝑆 𝑡 + 1 = Θ(𝑈 𝑡 + 1 − 𝑉𝑡ℎ)

𝐻 𝑡 + 1 =

𝑉𝑟𝑒𝑠𝑒𝑡

𝜏𝑈[𝑡 + 1]

(S[t + 1] = 1)

(S[t + 1] = 0)
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1) Vanilla Self Attention

: Q-K Attention
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2) Spiking Self Attention
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Key Idea03 : Q-K Attention



3) Query-Key Attention
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Key Idea03 : Q-K Attention
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QK Token Attention(QKTA) QK Channel Attention(QKTA)

3) Query-Key Attention

Key Idea03 : Q-K Attention



: Spiking Patch Embedding with Deformed Shortcut

10

Key Idea03
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1) Activation Before Addition

1) Pre-Activation

: Spiking Patch Embedding with Deformed ShortcutKey Idea03
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: Hierarchical ArchitectureKey Idea03
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1) ImageNet-1k Classification

Results04 : ImageNet-1k Classification
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2) CIFAR, DVS Classification

Results04 : CIFAR, DVS Classification
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3) Ablation Study

Results04 : Ablation Study
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1) Meta-Former

QKM-Former05

2) Membrane Shortcut
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