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Dynamic generalized travel cost stochastic user equilibrium

LI Xiaojing, LIU Linzhong

(School of Traffic and Transportation, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract; For the sake of describing route choice behavior of travelers under degradable network with elastic
demand and providing decision references for travelers and managers, the dynamic generalized travel cost is defined
as the weighted sum of travel time, travel time reliability and monetary cost. Due to random variations of road
networks, travelers are assumed to choose their optimal routes while their generalized travel costs are minimized.
Under those assumptions, a stochastic user equilibrium model based on dynamic generalized travel cost is
developed. The MSA (method of successive average) algorithm for the model is also proposed. Through a test on an
example road network , numerical results show that travelers’ risk attitudes, degradation factor and monetary cost
have significant influences on road traffic assignment. It is consistent with practical experiences, so it illustrates that
the presented stochastic user equilibrium model based on dynamic generalized travel cost can truly reflect travelers
route choice behavior on stochastic road network.

Keywords ; traffic engineering; stochastic user equilibrium; MSA algorithm; degradable road network ; generalized
travel cost
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Fig.1 Example network
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Tab.1 Section properties
BB t0 /min ¢, /(veh + min™") 1,
1 10 40 0.1
2 15 40 0.1
3 7 40 0.1
4 6 40 0.1
5 10 80 0.1
6 8 50 0.1
7 4 50 0.1
x2 BETEHERRER
Tab.2  Equilibrium assignment results of path
i ¥ i ¥ pi/ . 40/
m; /JG
P Fa g, (veh + min™") (veh + min™")
1 1 29.742 4 6.864 2 40.147 8
2 3—5—6 10.405 4 7.927 5 40.147 8
3 4—5—7 12.622 3 7.960 1 39.803 8
4 2 27.181 5 7.176 5 39.803 8
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Tab.3 Equilibrium assignment results with different weights

G/ 456/ A2/ (veh » min™!) AR SR AT 2R/ o
W) W, o3
(veh » min™") (veh + min™") 141 P2 P3 P4 m; my ms my
0.8 0.1 0.1 4 33.974 9 29.392 6 33.971 8 0.003 1 1.380 6  28.012 0 10.641 1  20.000 0 16.8000 13.748 3
0.1 0.8 0.1 4 45.952 1 45.870 5 242919 21.6602 19.3245 26.5459 3.339 1 34359 3.614 9 3.298 3
0.1 0.1 0.8 4 43.304 7 37.463 4 0.0039 43.3007 25.9979 11.4654 13.800 0 4.357 1 8.708 6 9.548 8
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Tab.4 Combinations of section degradation factor

HE i 2 3 M4 s U 7

1 09 09 09 09 09 09 09
2 0.1 0.1 0.1 0.1 0.1 0.1 0.1
3 o1l 09 09 09 09 09 09
4 o1l o1l 09 09 09 09 09
5 09 01l 09 01l o1l 09 0.1}
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Tab.5 Equilibrium assignment results with different combinations of degradation factor

N ) qn/ 456/ AR/ (veh - min™!) BRAET U TSR /o
(veh - min™") (veh » min™!) P Do P3 P4 m, m, my my
1 40.154 4 39.808 8  29.6715 104829 12.6733 27.1355 6.8620 79173  7.9547  7.1749
2 2 209502) 18.0950) 16.1910] 4.7592] 12582 16.8367] 62000 7.5173  8.0918  6.500 0
3 10 38.114 4 39.727 9 6.734 1] 31.3804 11.6732 28.054 7 100231 83327 81135  7.2070
4 11 37.890 1 37.773 4 6.841 8| 31.0483 31.6552 61182 99685 85332 85716 10.2424
5 35 39.400 1 18.4344 369766  2.4235| 9.6754] 87590] 7.1621 9.8862 21.9685 21.7855
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Tab.6  Combinations of section monetary cost

HeE A Ay A, Ay As Ag Ay
0 16 10 0 3 0 0 5
1 18 12 2 5 2 2 7
2 13 7 0 0 0 0 2
3 10} 10 0 3 0 0 5
4 301 10 0 3 0 0 5
5 10} 51 0 3 0 0 5
6 181 121 0 3 0 0 5
7 131 70 0l 0 0 5
8 181 21T 0 51 0 0 5
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Tab.7 Equilibrium assignment results with different combinations of monetary cost

an z 4/ 456/ A2/ (veh - min™!) A2 AT/ o6
(veh - min™") (veh + min™") P P2 P3 P4 m, m;y ms my
0 6 40.147 8 39.803 8 29.742 4 10.4054 12.6223 27.1815 6.864 2 7.927 5 7.960 1 7.176 5
1 4 39.263 8 38.8421 32.01421 72496 92442 29.5980 7 7.337 8 8.838 5 8.840 0 7.667 0
2 5 40.709 4 1 41.0302 7 33.1892 752021 16.6458 T 24.384 4 6.382 2 7.892 9 6.883 3 6.495 7
3 6 41.377 8 39.8376 3556477 581310 129431 26.894 5 5.887 8 7.722°5 7.914 2 7.167 1
4 6 37.800 4 397126  13.161 7] 24.638771 11.8234 27.8892 9.208 5 8.548 9 8.080 7 7.200 6
5 4 41.403 6 40.754 8 3499517 6.408 5 9.120 8 31.634 01 5.860 6 7.565 3 7.622 2 6.360 7
6 4 39.750 6 39.4179 273488 124018 145642 24.853 8 7.200 2 8.000 0 8.055 5 7.507 0
7 6 40.759 2 40.699 0 3290807 7.8512 13.121 61 2757741 6.371 3 7.834 1 7.349 7 6.589 9
8 5 39.757 6 39.197 1 27308 1) 12.4495 122512 26.9459 7.199 5 7.9913 8.376 6 7.568 3
N 43(2) . 92-97.
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