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Problems & Ideas
• Problems with existing lightweight algorithms of Spiking 

Neural Networks (SNNs): 
– Pursuing only memory compression and inference acceleration leads 

to precision dropping.

– The variation in uncertainty induced by quantization has not been 
sufficiently considered, and targeted optimization is absent.

• Ideas: A ternary quantization method comprising quantization 
training methods and a regularization term for enhancing 
both accuracy improvement and uncertainty reduction.



Main Contributions
• Contributions:

– A ternary quantization method achieves extremely low-bit 
quantization of SNNs while maintaining performance and is 
compatible with a variety of SNN architectures.

– A method for quantifying the uncertainty of ternary SNNs and 
achieves uncertainty reduction by incorporating a novel regularization 
term.

The experimental results demonstrate that the proposed method is compatible with various SNN

architectures and achieves outstanding performance in terms of accuracy, energy consumption,

inference efficiency, and uncertainty.


