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Traffic flow prediction based on spatio—temporal dynamic

constraint graph feedback

HOU Yue,ZHANG Xin, WU Yue
(School of Electronics and Information Engineering , Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: Aiming at the problem of insufficient consideration of the time-varying characteristics of hidden
spatial associations of road network nodes in the existing traffic flow prediction studies, this paper proposes
a traffic flow prediction model based on the feedback of spatio—temporal dynamic constraint graph. First,
the temporal features are extracted by GRU, generates a dynamic constraint graph characterising the
neighbourhood relationship of the road network at the current moment by using a spatio-temporal graph
generator and a spatio—temporal fusion constraint matrix within the STC-GCL component, and then
realises spatial feature extraction by using a multilayer graph structure convolution operation. Second, the
multi—scale gated convolution unit is used to dynamically adjust the information flow of important features
to complete the fine screening of key features. Finally, the consistent extraction of spatio—temporal features
is achieved by embedding STC-GCL into GRU. The experiments are tested on the public datasets of high—
speed road network PeMSD4, PeMSDS8, and Chengdu-DDT, and the results show that compared with
the current mainstream spatio—temporal prediction methods for traffic flow FGI, the MAE of the proposed
model in this paper reduced by 2.69%, 1.88%, and 0.92% in the three datasets, respectively.
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Fig.1 Autocorrelation analysis of traffic flow at 7 nodes in PeMSD8 in different time periods
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Fig. 2 Graph of dynamics of role relationships of 7 nodes in PeMSD8
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Fig.4 Spatio—pemporal graph generator architecture
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Table 3 Partial baseline model comparison experiments under external weather disturbances
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Fig. 13 Performance comparison of PeMSD8 with and without meteorological disturbances
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