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Theoretical Architecture, Key Technologies and Application Exploration of

Large Models Based on Spiking Neural Networks
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Abstract : As a core carrier of brain—inspired computing, Spiking Neural Networks (SNNs) realize efficient
information processing by simulating the spike firing mechanism of biological neurons. Their evolution
toward large—scale models provides a brand—new technical path for low—power intelligence, real-time
perception and other fields. Based on the basic theories of biological neuroscience and engineering
practice, this paper systematically analyzes the key points of core architecture design for large SNN
models, sorts out the key technical difficulties in training and optimization, verifies the performance by
building a simple experimental platform, and explores practical applications in typical scenarios such
as edge devices and autonomous driving. Studies confirm that such large models constructed on
sparse spike coding and adaptive synaptic plasticity can achieve more than 60% energy consumption
reduction while ensuring acceptable inference accuracy. Compared with traditional deep learning large
models, they exhibit better real-time response and environmental adaptability. The results of this paper
can provide feasible theoretical support and practical reference for the engineering implementation of
large SNN models.

Keywords : spiking neural network; large model; brain-inspired computing; sparse coding; synaptic
plasticity; low-power intelligence
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