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over the world. Therefore, the epidemic information of each city has important reference value for governments and enterpri-
ses to formulate public health prevention and control measures and decisions in opening the economy. According to relevant
research, the infectious disease model and time series model have played an important role in finding potential hosts, con-
firming human to human transmission, and estimating the basic reproductive number. Related research methods on disease
transmission and confirmed case prediction have experienced a series of evolution, including demographic method, dynamic
model, social network analysis, flight passenger volume estimation, data mining, and machine learning method. However,
the prediction accuracy of these methods still needs to be improved by using spatial information in the study of epidemic
transmission. In recent years, the boom of graph deep learning has provided new technologies and methods for the estima-
tion of epidemic spread. From the iteration of trainable parameters in the way of information interaction in early time to the
optimization of graph type, propagation mechanism, and output steps, this development process laid the foundation for the
generation of graph convolutional neural network ( GCN) . The development of graph convolution network optimizes the
performance of graph neural network in spectral domain and spatial domain by changing convolution kernel and information
aggregation mode. The progress of representation learning improves the convenience of graph data processing. The rise of
integrated framework realizes more accurate prediction in spatiotemporal data processing represented by traffic flow. Method
Compared with traffic flow prediction, epidemic data prediction has stronger spatial attribute and weaker temporal attribute ,
which is the reason why GCN is used alone instead of integration approaches. First, according to the data visualization stage
of the epidemic information and geographical location and traffic network between the positive correlation, the spatial distri-
bution relationship and traffic connection relationship between affected cities in China are mapped into a graph network and
encoded into geographic adjacency matrix, high-speed railway direct matrix, aircraft route direct matrix, and aircraft route
or high-speed railway direct matrix. Four cities networks with different connection modes are formed by these four adjacent
matrices, and the corresponding GCN model is constructed based on these cities networks, including geographical proximity
graph convolutional neural network ( GPGCN) , airline graph convolutional neural network (ALGCN) , high speed railway
graph convolutional neural network ( HSRGCN), airline and high speed railway graph convolutional neural network
(ALHSRGCN) . After dividing the training, validation, and test sets at a ratio of 6 : 2 : 2, the epidemic data were sliced
according to the sliding time window to form a three-dimensional tensor with a size of 30 x 327 x 7 as the test set, which
was input into the graph deep learning model in batches to participate in convolution operation. The training parameters
were updated by information transmission, back propagation, and gradient descent. Result The experimental results on the
COVID-19 dataset demonstrated that the learning distribution features of spatiotemporal data by the GCN model showed
stronger fitting ability than the recurrent neural network model in the training process. It could save more than 75% of the
computation cost at the training time level, and the average test set loss on mean absolute error (MAE) and mean square
error (MSE) decreased by about 80% . The value of loss would converge to a lower position and achieve a more stable
training process so as to obtain more accurate prediction when MSE is chosen as the loss function. Conclusion The spatio-
temporal data learning method in this study has lower operation cost and higher prediction accuracy, which shows better per-
formance especially in the case of spatiotemporal data with stronger spatial characteristics than temporal characteristics. It
provides new approaches and ideas for the prediction of epidemic spread range and number of infected people, which is
conducive for relevant departments to formulate countermeasures for disease prevention and control decisions in public
health events.

Key words: deep learning; graph convolutional neural network ( GCN) ; spatiotemporal data processing; Coronavirus Dis-

ease 2019 (COVID-19) ; epidemic prediction
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Table 1 Parameters of city network diagram
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