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Abstract: To enhance the accuracy of cloud pattern recognition in meteorological observation, an intelligent all-sky cloud
pattern recognition technology based on improved deep learning is proposed. A multi-scale feature pyramid fusion module is
introduced into traditional deep learning, which adaptively captures the cross-scale features of clouds from fine textures to
macroscopic structures. Meanwhile, an attention module is added to dynamically weight key feature regions, effectively sup-
pressing the interference of unimportant features. The all-sky cloud pattern images are input into the intelligent recognition
model based on improved deep learning to calculate the distribution probability of each cloud pattern category, with the maxi-
mum value taken as the recognition result. Based on all-sky observation data in North China, experimental testing is conduc-
ted on a dataset containing 10 typical cloud patterns. Experimental results show that the proposed technology gradually re-
duces the cross-entropy loss from 0. 008 8 to 0. 000 4 in the ablation experiment; In comparison experiments, the Matthews
correlation coefficient is stably between 0.91 and 0.98, demonstrating a superior performance and higher recognition
accuracy.
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