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Study on Safety of Lane Changing Behaviours on Expressway
Based on PET Extreme Statistics

ZHENG Lai, DENG Xiao-qing, MENG Xiang-hai
(School of Transportation Science and Engineering, Harbin Institute of Technology, Harbin Heilongjiang 150090, China)

Abstract; Based on defining, measuring and analyzing post encroachment time ( PET) of lane changing
maneuvers on expressway basic sections, the over threshold models for PETs of lane changing are established
based on the extreme value statistic approach. By the parameter estimation of the over threshold models, the
accident recurrence level of one million vehicle lane changing maneuvers is built, and the relationship among
accident recurrence level and traffic accidents data is analysed. The result shows that (1) the Pearson’s
correlation coefficient between the accident recurrence level of one million vehicle lane changing maneuvers
and the number of accidents is as high as 0. 77, and the coefficient of determination is 0. 60, both of the
coefficients are better than the correlation between the number of lane changing conflicts determined by PET =
3.0 s and the number of accidents. This indicates that through further analyzing and utilizing the PET
information, the proposed safety analysis index obtained without using the historical accident data performs
almost as well as the traffic accident indexes, and this also proves the effectiveness of the traffic conflict
technique.
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Tab.1 Result of model parameter estimation

e KL R i R SR hHE
o AR A w i nllh REZ SE RS SE
e it Bo (o) #e (&)
JZ3G_1 165 113 -1.20 40 -6.70 0.427 0.116 —0.315 0.228
JZAB_R 143 97 -1.10 30 -6.20 0.685 0.167 -0.827 0.143
JAG_L 122 78 -1.20 32 -2.70 0.663 0.136 -0.671 0.158

0.200 0.040 -0.436 0.150
0.575 0.097 -0.554 0.118
0.256 0.045 -0.473 0.116
0.380 0.079 -0.730 0.172
0.198 0.049 -0.458 0.182
0.725 0.027 -0.953 0.027

KYIY_ R 416 378 -0.45 41 -48.20
KYIY_ L 119 97 -1.00 35 -5.00
KY2K_ R 192 170 -0.70 43 -35.90
KY2K_ L 136 119 -0.75 35 -24.50
KY2Y_ R 220 189 -0.60 38 -31.30
KY2Y_L 134 92 -1.00 33 -9.00
KY3K_ R 154 136 -0.65 33 -24.30 0.410 0.026 -0.867 0.069
KY3K_ L 127 103 -0.80 31 -18.50 0.380 0.077 -0.609 0.147
KY3Y_ R 111 99 -0.65 33 -28.60 0.271 0.063 -0.560 0.181
KY4K_ L 56 43 -1.45 33 11.10 1.107 0.248 -0.756 0.19%4
KYSK_R 71 68 -0.8 34 -13.80 0.462 0.114 -0.634 0.208
KY6K_ R 115 108 -0.70 34 -26.40 0.345 0.073 -0.736 0.176
KY6K_L 93 8 -0.80 33 -19.90 0.426 0.088 -0.749 0.171
KY6Y_ R 114 103 -0.65 43 -34.20 0.296 0.082 -0.579 0.245
KY6Y_L 113 94 -0.90 36 -13.50 0.524 0.127 -0.729 0.213
YGIJ_ R 138 98 -0.90 30 -16.90 0.529 0.014 -0.908 0.033
YG3J_ R 148 113 -0.90 35 -12.50 0.658 0.022 -0.938 0.022
YG3J_L 8 68 -1.05 34 -1.70 0.612 0.154 -0.559 0.209
YG4J_ R 265 227 -0.65 44 -32.20 0.285 0.062 -0.477 0.171
YGAI_ L 164 148 -0.65 46 -31.70 0.271 0.053 -0.573 0.142
YGS5G_ R 158 123 -0.85 32 -17.30 0.358 0.086 -0.482 0.188
YG5G_ L 125 94 -0.85 34 -15.80 0.377 0.093 -0.489 0.196
YGSJ_ L 113 87 -1.05 31 1.20  0.851 0.141 -0.810 0.142
YGIG_L 78 46 -1.65 31 13.20 1.391 0.163 -0.906 0.106
YGOG_ R 152 124 -0.70 32 -27.10 0.276 0.063 -0.561 0.177
YGOJ_ L 165 147 -0.60 33 -27.30 0.236 0.068 -0.384 0.238
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Tab.2 Calculation result of accident recurrence levels of one

million vehicle lane changing maneuvers

PRE S OB/ CRL || MBS SR EV IR CRL

JZ3G_ L 5 0.128 || KY6K_ L 0 -0.231
JZ4B_ R 1 -0.272 || KY6Y_ R 0 -0.139
J74G_ 1. 2 -0.212 || KY6Y_ L 1 -0.181
KY1Y_ R 4 0.006 || YGIJ_ R 0 -0.317
KY1Y_ L 3 0.037 || YG3J_ R 0 -0.199
KY2K_ R 2 -0.160 || YG3J_ L 5 0. 044
KY2K_ L 1 -0.230 || YG4J_ R 3 -0.054
KY2Y_ R 2 -0.169 || YG4I_ L 1 -0.177
KY2Y_ L 1 -0.239 || YG5G_ R 0 -0. 109
KY3K_ R 0 -0.177 || YG5G_ L 0 -0.081
KY3K_ L 1 -0.176 || YG5J_ L 3 0. 001
KY3Y_ R 2 -0.166 || YGIG_ L 1 -0.115
KY4K_ L 4 0.014 || YG9G_ R 0 -0.209
KY5K_ R 0 -0.121 || YG9J_ L 2 0. 009
KY6K_ R 1 -0.231|| #HEMERE 0.77(p=1.27x107%)
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Fig.4 Number of accidents vs. accident recurrence level of

one million vehicle lane changing maneuvers
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