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SNNs Are Promising for Efficient Edge AI

Spiking Neural Networks, SNNs:

• Third Generation of Neural Network

• Use binary spikes, 0/1, to mimic brain-inspired computation

• Event-driven and sparse computation
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Commodity Hardware Cannot Fully Exploit Spike Sparsity

Is it possible to make SNNs edge-friendly and tame the computations mostly on active "1" spikes?
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Three Key Designs to Achieve Real Efficiency for SNNs

The Detailed Process of Spik4lite

• SOPs-guided Energy-aware Gating

• Differentiable Gating via Hard Gumbel-Softmax

• Physical Channel Removal for Real Efficiency
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Better Accuracy-efficiency Trade-off on Commodity Edge Device

Experiment Setup:

• Training: NVIDIA RTX4090

• Evaluation: NVIDIA Jetson Orin Nano 8G

Lower parameters & memory

Lower Synaptic Operations (SOPs)

Lower latency

Lower energy

Competitive accuracy

Results:
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Real Energy Saving on Commodity Edge Device
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Conclusion

Spik4lite: Unleash the capability of SNNs on commodity edge devices without relying on specific hardware

•   Bridging the hardware gap. Spik4lite bridge the critical hardware gap to fundamentally improve the 
accuracy-and-efficiency trade-off of SNNs on non-neuromorphic chips, extending their practical usage 
boundary.

•   Real computation reduction. Spik4lite directly translates theoretical SOPs reductions into practical 
computation reduction, thereby guaranteeing optimal energy efficiency for edge deployment.

• Efficient plug-and-play implementation. Spik4lite is compatible with existing SNN-Transformers, it can
serve as a plug-and-play module to upgrade current SNN-Transformer models.
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