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Multi-component Spatial-temporal Graph Convolution Networks for Traffic Flow Forecasting
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!(School of Computer and Information Technology, Beijing Jiaotong University, Beijing 100044, China)
?(Beijing Key Laboratory of Traffic Data Analysis and Mining (Beijing Jiaotong University), Beijing 100044, China)

Abstract: Forecasting the traffic flows is a hot issue for researchers and practitioners in the transportation field. It is very challenging to
forecast the traffic flows due to the high nonlinearity and complexity of the data, and most of the existing methods cannot effectively
capture the spatial-temporal correlations of traffic flow data. In this paper, we propose a novel deep learning based model, multi-
component spatial-temporal graph convolution networks (MCSTGCN), to solve the problem of traffic flow forecasting. MCSTGCN
employs three components to respectively model the recent, daily and weekly characteristics of traffic flow data. Each component uses
graph convolutions in the spatial dimension and convolutions in the temporal dimension to effectively capture the spatial-temporal
correlations of traffic data. Experiments on a public California freeway dataset show that the prediction performance of the MCSTGCN
model is better than other existing prevalent methods.
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Table 2 Performance comparison of different approaches on the PeMSD4 and PeMSD8 dataset
R 2 AR IEAESIEE PeMSDA Fil PeMSD8 L (¥4 g Lb 42

Model PeMSD4 PeMSD8
RMSE MAE RMSE MAE
HA 54.14 36.76 44.03 29.52
ARIMA 68.13 32.11 43.30 24.04
LSTM 45.82 29.45 36.96 23.18
GRU 45.11 28.65 35.95 22.20
STGCN 38.29 25.15 27.87 18.88
GCGRU 37.25 25.00 30.24 20.69
GLU-STGCN 38.41 27.28 30.78 20.99
MCSTGCN(ours) 35.64 22.73 26.47 17.47
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Fig.7 Performance changes of different methods along with the forecasting duration
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25 9 AR PR I 2 A T A M B K, AT BB 2R G 5 2 L Ay D7 R I S N 2 1 3Kt 1l T i A
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Table 3 MAE with different component input lengths on dataset PeMSD8
R3 AFANT B KA S 4 PeMSD8 L) MAE
Ti=1,Tw=1 Te=1,Tw=2 Te=1Tw=3 Te=2,Tw=1 Ta=2,Tw=2 T4=2,Tw=3 T¢=3,Tw=1 T4=3,Tw=2 T4=3,Tw=3

Th=1 19.26 19.27 19.25 18.10 19.25 19.26 19.25 19.25 19.28
Th=2 18.36 18.47 18.71 18.18 18.01 18.71 18.70 18.70 18.70
Th=3 17.48 17.79 17.47 17.58 17.67 17.47 17.75 17.83 17.48
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