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Motivation 
1. Traditional time-series forecasting methods, such as auto-

regressive integrated moving average (ARIMA), the time-
varying Poisson model, and the vector autoregressive 
model, consider only temporal dependence and have 
relatively low prediction accuracy.  

2. Deep learning based models, such as the convolutional 
neural network and residual neural network, could predict 
only grid-level flows, and fail to predict the demands of 
irregular regions. 

3. Multiple complex relationships among regions help model 
various spatial dependencies among irregular regions. 
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Main idea 
1. We view traffic flows in a city from the graph perspective, 

and construct three heterogeneous inter-region graphs to 
encode various spatial dependencies. 

2. We design a deep learning based prediction model 
(MGCN-GRU), which combines the multi-graph  
convolutional network and GRU, to forecast traffic flows 
in irregular regions. 

3. The proposed model is assessed by three real-world  
traffic datasets. 
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Method 

1. Various spatial dependencies among irregular regions 
are encoded by three heterogeneous inter-region graphs. 

2. A multi-graph convolutional network is proposed to fuse 
the complex non-Euclidean correlations among irregular 
regions, and a GRU is built to capture the dynamic 
temporal patterns.  
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Method 
MGCN-GRU model: 

Front In
form

 Technol E
lectro

n Eng



Major results 

Test results of different loss functions: 
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Major results (Cont’d) 
Test results of our model and related methods: 
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Conclusions 
1. A multi-graph convolutional network has been proposed 

to model the heterogeneous spatial relationships among 
irregular regions. 

2. A novel deep learning based prediction model (MGCN-
GRU), which combines the multi-graph convolutional 
network and GRU, is proposed to forecast traffic flows in 
irregular regions. 

3. Compared with various previous methods, the MGCN-
GRU model can obtain the best prediction results on 
three real-world traffic datasets.  
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