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2
Table 2 Path flow and generalized travel cost under equilibrium condition
0D /veh /min E,/E 0D /veh /min E,/E
24841 0 42.61 1.02 164349 289 42.63 0.97
159941 255 37.09 0. 88 1574046 201 42.63 0.87
1574045 155 37.09 0.81 (13) 1584446 0 47.36 1.13
(12) 1584445 0 41.83 1.19 1-64244-6 280 42.63 0.98
1-6424445 0 42.61 1.04 24794046 30 42.63 0.99
2479941 0 42.61 1. 08 24784446 0 47.36 1.17
24794045 0 42.61 1.01 44349 104 39.42 0. 68
24784445 0 47.35 1.23 4424446 96 39.42 0.68
4424445 600 39.41 0.75 (4 3) 364349 0 43.99 1.21
359941 0 43.97 1.20 3574046 0 43.99 1.13
(4 2) 3594045 0 43.97 1.17 3584446 0 48.72 1.38
3584445 0 48.70 1.43 36421446 0 43.99 1. 16
3642445 0 43.97 1.28
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A Dynamics Projected System Based Solution Algorithm for Mixed Network
Equilibrium Model with Nonlinear Side Constraints

XU Ruo-chen ZHONG Ren=in"

( School of Intelligent Systems Engineering Sun Yat-sen University Guangzhou 510006 China)

Abstract  Traffic equilibrium problems for electric vehicles ( EVs) with battery energy consumption and gaso—
line vehicles ( GVs) with environmental emission constraints generally admit complex nonlinear constraints render—
ing the equilibrium problem difficult to solve to address this challenge a projected dynamics was proposed based
algorithm. The complex nonlinear side-constrained traffic equilibrium model is converted into a variational inequali—
ty problem ( VIP) . A set of equivalent Karush-Kuhn-Tucker ( KKT) conditions are obtained to yield a nonlinear
mixed complementarity reformulation of the equilibrium model. Based on the complementarity reformulation a pro-
jected dynamics whose equilibrium corresponds to the solution of the above VIP is devised. The projected dynamics
can determine the general travel cost equilibrium condition mixed with traffic flows and its congestion externality.
Finally a numerical example was conducted to evaluate the solution algorithm. The results show that the algorithm
exponentially converges to the equilibrium point of the VIP which proves the effectiveness and efficiency of the pro—
posed algorithm.

Key words  projected dynamics variational inequality nonlinear side—constraints mixed traffic flow



