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Spiking Neural Networks

https://spikingjelly.readthedocs.io/
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Spiking Transformers
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Relative Positional Encoding

Distance Consistency:

The magnitude of 𝑅𝑖,𝑗 is 

determined exclusively by the 
relative positional offset a |𝑖 − 𝑗|
ensuring that the model 
systematically differentiates 
between proximal and distant 
tokens.

Two Forms of RPE

1. ALiBi-like:

2. RoPE-like:
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XNOR Spiking Self Attention

XNOR == Hamming Distance

Attention map is a 
similarity map.

For binary matrices, we 
can use Hamming 
Distance as similarity
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Gray-PE
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Log-PE
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Time-series Forecasting

Both Gray-PE and 
Log-PE are 
effective on 
various spiking 
Transformers, 
including 
Spikformer、
Spikingformer、
SDT-V1、
QKFormer.
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Other Tasks

Text Classification

Image Classification
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Analysis

Bits of Gray Code
Pigeonhole principle
𝐿 − 1 > 2𝑏

Long Sequence Analysis:
AGNEWS, Length 1024
IMDB, Length 2048
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THANKS!

Contact us:
czlv24@m.fudan.edu.cn
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