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Spatio-temporal Association Rule Mining of Traffic Congestion in a Large-scale
Road Network Based on Trajectory Data

Abstract

Abstract: A K neighbor-RElim (KNR) algorithm and a sequential KNbr-RElim (SKNR) algorithm are
proposed to mine traffic congestion association rules and congestion propagation spatio-temporal
association rules by vehicle trajectory data in a large-scale road network. The KNR algorithm extends the
spatial topology constraint based on the RElim algorithm. The KNR can be used to mine the road links
prone to congestion from the large-scale trajectory dataset in a large-scale road network and quantify the
strength of association for congested road links. The SKNR algorithm expands the time dimension in the
form of sliding window and can be applied for mining the congestion propagation phenomenon which is
difficult to observe directly in a large-scale road network and tracing the path of congestion propagation.
The algorithms are illustrated and verified by the empirical results of the Chengdu road network with
vehicle trajectory data. The results show the effectiveness and robustness of the proposed algorithms.
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congestion propagation. The algorithms are illustrated and verified by the empirical results of the

Chengdu road network with vehicle trajectory data. The results show the effectiveness and robustness of

the proposed algorithms.
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Table 1  Association rules (excerpt)
1D AB conf A KULC IR
1 (4548211352, 5530491877, 0), (7366295632, 4548211352, 0) 0.94 0.76 1.66
2 (671600440, 6224263690, 0), (6224263690, 6224263706, 0) 0.76 0.70 1.19
3 (5530491877, 4548211421, 0), (4548211352, 5530491877, 0), (7366295632, 4548211352,0)  0.99 0.70 247
4 (963638438, 5535297029, 0), (5535297029, 1159223970, 0) 0.74 0.62 1.48
5 (963638438, 5535318948, 0), (5535318948, 5218240010, 0) 0.76 0.68 1.27
6 (1339701401,963638438,0), (4549993385,1339701401, 0) 0.73 0.71 1.07
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Table 2 Sequential association rules (excerpt)

1D AB

conf A KULC IR

1 (7366295632, 4548211352, 0, 1),(4548211352, 5530491877, 0, 2) 0.74  0.59 1.66

(7366295632, 4548211352, 0, 1), (5530491877, 4548211421, 0, 1),

0.76  0.53 247

(4548211352, 5530491877, 0, 2)
3 (5530491877, 4548211421, 0, 1), (4548211352, 5530491877, 0, 2), (4548211352, 5530491877, 0,3)  0.71 0.56 1.76

(7366295632, 4548211352, 0, 1), (4548211352, 5530491877, 0, 2),

073  0.53 2.26

(4548211352, 5530491877, 0, 3)
5 (314622918, 672287905, 0, 1), (1159945489, 4548211258, 0, 1), (314622918, 672287905, 0, 2) 0.71 0.57 1.61

N

(1159945489, 4548211258, 0, 1), (314622918, 672287905, 0, 2), (314622918, 672287905, 0, 3) 072  0.59 1.61
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Fig. 9 Road congestion propagation map
(Qingyanggong area)
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