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Abstract: Complex spectral data are characterized by a large number of bands, strong correlations between adjacent
bands, ambiguous class boundaries, and significant differences in spatial structures, making it difficult for traditional
classification methods to fully extract deep discriminative information. Deep learning can automatically learn spectral,
spatial, and joint spectral-spatial features through hierarchical networks, and has become an important method
for hyperspectral recognition. This paper analyzes the basic characteristics of one-dimensional convolution, two-
dimensional convolution, three-dimensional convolution, hybrid convolution, and attention mechanisms, and evaluates
the classification performance of different methods in combination with experimental results on public datasets such as
Indian Pines and Pavia University. The results show that spectral-spatial joint networks achieve relatively high overall
accuracy, but small samples, class imbalance, and cross-scene generalization remain important factors restricting

practical applications.
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