SpikeBERT: A Language Understanding Spiking Neural Network Learned from
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Abstract

Spiking neural networks (SNNs) provide a biologically inspired approach to deep learning, yet existing SNN models
for language tasks remain simplistic and shallow, limiting their simulation of complex brain activity. This work in-
vestigates how deep SNNs process language, potentially advancing understanding of human language cognition. We
introduce SpikeBERT, a pure SNN architecture adapted from spiking Transformers for text processing, coupled with a
novel two-stage knowledge distillation method. First, SpikeBERT is pre-trained via knowledge distillation from BERT
using unlabeled text. Second, task-specific fine-tuning occurs by distilling knowledge from BERT models trained on
labeled data. Experiments demonstrate SpikeBERT outperforms state-of-the-art SNNs and achieves BERT-level perfor-
mance on language understanding tasks with significantly lower energy consumption. The study bridges computational
neuroscience and Al, offering insights into neuromorphic mechanisms of language processing. This energy-efficient
framework advances SNN applications in NLP while providing a computational model to explore biological language
cognition.
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