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Abstract: To address the issue of decreased accuracy of existing environment semantics aided millimeter wave
(mmWave) beam prediction methods in industrial haze environments, a multi-modal semantics aided beam prediction
method was proposed. Firstly, a Lite-DHNet module was designed to perform end-to-end dehazing reconstruction on
haze images. Then, the dehazed images were fused with localization data within the environment semantics. Finally, a
masked image feature extraction network and a beam index inference network were designed to achieve mmWave beam
prediction. Experimental results demonstrate that the proposed approach achieves high beam prediction accuracy with
low computational overhead, and its Top-3 prediction accuracy reaches up to 99.5%, effectively mitigating the impact of
haze environments on beam prediction accuracy.
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