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Discrete dynamic Stackelberg game model for traffic guidance strategy
and its solving method

LI Wen-yong'?, CHEN Xue-wu'!, LU Jian!
(1. School of Transportation, Southeast University, Nanjing Jiangsu 210096, China;
2. School of Mechanical & Electrical Engineering, Guilin University of Electronic Technology, Guilin Guangxi 541004, China)

Abstract: In order to develop the practical actual traffic guidance, we investigate the game strategies and characteristics
between the traffic controllers and the road users. The discrete Stackelberg game model, which describes the guidance
strategies, is developed based on the established fuzzy model of the road user’s information. After analyzing the game
characteristics in two phases of traffic guidance, we put forward a solving method for this game model based on the
converse induction method. Through the unconstraint model-conversion, an illustrative road-net is solved in a computer by
using the Monte-Carlo method. The obtained traffic guidance scheme is optimal to the individual user as well as the whole
system.
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Table 1 Initialization parameter of example road-net
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1 10 28 0.01
2 40 0.02
3 5 8 0.04
4 11 35 0.005
5 24 0.015
6 3 21 0.06
7 13 15 0.001
8 15 20 0.001
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Table 2 Guidance information table of traffic management

B 1 2 3 4 5 6 7 8

AW E)s 27.04 0 3931 6.47 3408 2266 2000 13.00 15.00
PBERA ER IEW i ER ldh EW S ERW EW

A3 HERA TSN AERCRE 4L peu/h)
Table 3 Equilibrium parameter table of example road-net

B 1 2 3 4 5 6 7 8
NASHI# . 7414 1695  1181.8 1258.6 2463 8182 5719 10123
YA IS ) /s 17414 12390 52270 17.293 11.695 52.092 13.572 16.012

FFRARE  1028.6  565.6 8464 9714  690.6 1153.6 463 280.8
F P SRt 1Al /s 10 9 5 11 8 3 13 15
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Fig.2 Contrast figure about user optimum flow and NASH equilibrium flow

5 45WiE(Conclusion)
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