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Spiking neural networks as a third generation of neural networks. CNN currently dominate in image 
processing architectures. While lightweight CNN demonstrate moderate performance, they exhibit limited ca
pacity to capture complex patterns and contextual dependencies essential for advanced tasks, thereby restricting 
their efficacy in practical CV scenarios. Conversely, while transformers effectively model complex relation
ships, their substantial computational overhead impedes compliance with computer constraints. 

To overcome these limitations spiking neural networks (SNN) inspired by biological neuronal mechanisms 
represent a promising approach for image processing. SNN leverage event-driven dynamics and spatiotempo
ral encoding capabilities, combining biological plausibility with computational efficiency advantages suited 
to ultra-low-power environments. Although CNN have advanced image processing, SNN demonstrate superior 
potential in power-constrained scenarios. As a new generation of neural networks, SNN demonstrate the advan
tages of ultra-low power consumption and efficient computing through event-driven sparse calculations and 
biologically plausible spike transmission mechanisms, making them particularly suitable for image processing 
scenarios.

Brain-like computing can achieve architectural transitions through neuromorphic hardware. Brain-like intelli
gent computing has the computing advantages of low power consumption and high energy efficiency by imitating 
the computing architecture and methods of the human brain, providing a potential path to achieve the above 
technological breakthroughs. Compared with the second-generation ANN, the third-generation brain‑like SNN 
has great potential advantages in high energy efficiency, high precision and high interpretability of remote sen
sing image intelligent processing due to its high bionics. Its structure is shown in fig. 3.

Fig. 3. ANN and SNN structure diagram

In 2019 SNN Spiking-YOLO for object detection tasks has been proposed [13]. Based on the YOLO net-
work framework, it is improved by pulsing, which can extract multi-scale features. At the same time targeted 
structural changes are made to be applicable to input and output of different numbers of channels or dimensions. 
In 2024 X. Luo and his colleagues proposed the SpikeYOLO architecture, which combines the macrodesign of 
YOLOv8 and the microdesign of Meta-SpikeFormer [14]. It significantly narrows the performance gap between 


