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Abstract: To cope with the impact of environmental factors on the coal gangue identification
task, a novel network architecture that fused spectral and image features was proposed. The
architecture mined rich feature information by integrating the information of two modalities, so as
to solve the feature degradation problem of a single modality in harsh environments. In order to
verify the model performance, multi-factor dataset and working condition dataset were
constructed under laboratory conditions, and spectral feature extraction (IDCNN+CBAM) and
image feature extraction (ResViT) networks were built respectively, among which the ResViT
network combined the residual mechanism with the visual Transformer for the first time for the
task of coal and gangue sorting, which was able to efficiently extract the inter-modality specific
features. The reasonableness of each branch collocation was determined by design comparison
and ablation test, and the stability of the model was verified under two datasets, with an accuracy
rate of up to 97. 92%. It is proven that the proposed multimodal fusion algorithm is an efficient
classification model, which can provide strong theoretical support for underground coal and
gangue sorting.

Key words: coal gangue identification; near-infrared spectroscopy; image; multi-information
fusion; multi-factor effect
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