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Cloud Fraction of Satellite Imagery Based On Convolutional Neural Networks

Abstract

Abstract: Cloud fraction is the basis for the application of meteorological satellite. Existing methods
cannot use all the characteristics and optical parameters of the satellite cloud, which results in the
inaccuracy of cloud detection and cloud fraction. In order to solve this problem, convolutional neural
network is used for cloud detection. Based on the improved convolutional neural network, the satellite
cloud image is divided into thin cloud, thick cloud and clear sky. Based on the cloud detection, an
improved spatial correlation method is used for cloud fraction. The results for Chinese HJ-1A/B satellite
imagery show that convolutional neural network can extract the features of cloud images effectively by
optimizing the network structure and parameters, and the transition region between the thin cloud and
thick cloud is clear for cloud classification. The simulation results show that the cloud classification and
cloud fraction accuracy is better than traditional threshold, dynamic threshold method and extreme
learning machine.
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Abstract: Cloud fraction is the basis for the application of meteorological satellite. Existing methods
cannot use all the characteristics and optical parameters of the satellite cloud, which results in the
inaccuracy of cloud detection and cloud fraction. In order to solve this problem, convolutional neural
network is used for cloud detection. Based on the improved convolutional neural network, the satellite
cloud image is divided into thin cloud, thick cloud and clear sky. Based on the cloud detection, an
improved spatial correlation method is used for cloud fraction. The results for Chinese HJ-1A/B satellite
imagery show that convolutional neural network can extract the features of cloud images effectively by
optimizing the network structure and parameters, and the transition region between the thin cloud and
thick cloud is clear for cloud classification. The simulation results show that the cloud classification and
cloud fraction accuracy is better than traditional threshold, dynamic threshold method and extreme
learning machine.
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Fig. 1 Convolution neural network structure
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