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A short-term risk prediction method for urban traffic
accidents based on road network

ZHANG Yankong', LU Jiapin', ZHANG Shuaichao’, JI Xiaopeng’, LUO Yuetong', CHEN Wei’

(1. School of Computer Science and Information Engineering, Hefei University of Technology, Hefei 230000, China; 2. College of
Computer Science and Technology, Zhejiang University, Hangzhou 310018, China)

Abstract: Urban traffic accidents usually occur on public roads. However, the existing traffic accident risk prediction al-
gorithms determine the prediction space unit by regularizing grid of the prediction area, which leads to low prediction
accuracy and low practicability. Taking road sections as the prediction unit, this paper constructs a short-term traffic ac-
cident risk prediction method based on road network structure (TARPBRN) by using graph convolution and long short-
term memory network. This method can predict the traffic accident risk in a short period of the designated section, so as
to carry out targeted governance and reduce the occurrence of traffic accidents. In this paper, traffic accident data from
Xihu District, Hangzhou city are used to train the model, and four econometric models and three existing deep learning
prediction algorithms are compared. The experimental results show that the proposed algorithm is superior to the exist-

ing ones in accuracy, precision and false negative rate (FNR).
Keywords: GCNN; traffic accident; accident mode; multi-source data; risk forecasting; road network structure; LSTM;
smart city
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Table 4 Microwave detector detection data format
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Table 2 Road network structure data format

FBA4 WA S W
D HEID 13
Xlng BRBE SRR 120.161984
Xlat BBk A 30.272192
Ying PRERZA A 120.161 984
Ylat BEBLL SR 30.272192
Way BT JE i 44 Mo =4
. 5z BAAR Y FTE
neiborID B EEAL T, R 13,16,45
Distance BB 130.134
Type ST I X S A 7Y FlkIX
Level TERRER — LN
flow_num TR =i

FEA WA s Wil
D Kl ic sk g 5 283706900
WavelD TR I #5255 890
Totalflow STPN FE R 6
Speed SEL PN AP 44 30
Collectdate JC SR [E] 2015-07-12 00:00:00
HAEEPIEEE A SO0k

Bk B THON T A AR, BRI 2015 4
6 H22H—6H30H, N9 KAEE. FNE
s B (1) 2255 B AR /0N, S0AS SC A HE FH AR 0 A2 5
HHCRRS 1Y T AT B, UK LA Sy A A B [
) SR . IR AP B R s a2 5
FT7R o

®5 HEFEHNTHEERR
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Table 3 Microwave detector distributed data format
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Fig.1 Traffic accident risk prediction framework
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Table 7 Hourly accident risk prediction result

TARPBRNGCNN+DLSTM TARPBRNDLSTM+GCNN
MSE MRE RMSE MSE MRE RMSE

ERE(8

S+T+ST 0.28 0.25 0.37 0.30 0.27 0.39
T+ST  0.34 0.27 0.41 0.32 0.29 0.43
S+ST  0.35 0.31 0.45 0.36 0.33 0.47

S+T 0.47 0.38 0.52 0.47 0.38 0.52
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Table 8 Daily accident risk prediction result

TARPBRNGCNN+DLSTM TARPBRNDLSTM+GCNN

Feature

MSE MRE RMSE MSE MRE RMSE

S+T+ST 0.58 0.45 0.67 0.57 0.44 0.65
T+ST  0.64 0.48 0.70 0.62 0.33 0.47
S+ST  0.65 0.49 0.72 0.64 0.29 0.43
S+T 0.70 0.53 0.79 0.70 0.53 0.79
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graphical weighted regression, GWR) #571 | fir % £
AL 27 > AR A 455 ME S IR I Sl B 2% (stacked
denoising auto encoder, SDAE) #:7#1 | J&-F LSTM
A2 38 5 RURS: TN 42 7Y (traffic accident risk predic-
tion method based on LSTM, TARPML) F13& T B} 25
R 2 B 1212 M 4% (spatiotemporal convolu-
tional long short-term memory network, STCL-Net),
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Table 10 Model result contrast table %
BREAMGE B NHLEE

B W OEW WK R W
‘SN
TARPBRNgGennipistv 9528 2530 4025  85.58 20.33 33.27
TARPBRNp stMiGenn 95.36 25.34 40.35 8546 2025 32.75
STCL-Net 94.05 2045 4378 83.96 17.45 30.45
TARPML 93.98 18.47 4492 83.12 16.37 36.51
SDAE 93.56 17.56 3921 82.95 16.78 35.79
ARIMA 92.09 15.03 49.82 82.11 13.59 39.81
Random-parameter  92.02 15.12 47.63 82.34 14.65 38.62
Random-effects 92.19 1529 4527 82.02 1526 40.37
GWR 92.10 14.78 49.84 81.56 14.73 41.58
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