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Abstract: Variational graph autoencoder (VGAE) is a significant deep learning model in graph embedding, but there
are problems such as the normal prior distribution defect and the posterior collapse during training. Focusing on establish-
ing the mapping relationship between cloud concept space and hidden space, the uncertain concepts of nodes in VGAE net-
work are represented by the digital features of cloud model, and an optimized VGAE model based on multidimensional
cloud model (MCM-VGAE) is reconstructed. The model implements a multidimensional cloud concept embedding in the
latent space and the corresponding drift loss measure, extends the prior distribution to a generic normal distribution, and us-
es a multidimensional forward cloud generator and a cloud envelope with modified sampling algorithm to realize the repa-
rameterization process and effectively mitigate the posterior collapse phenomenon. In terms of application, the model out-
performs the benchmark model for link prediction, node clustering, and graph embedding visualization experiments on
multi-type datasets, further illustrating the universal effectiveness of the method.
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