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A Feedback Control Scheme with Consideration of the Down-

stream Average Optimal Traffic Flow

WEN Qiyun'.XUE Yu'" * ,CEN Bingling' ; TANG Yuan',PAN Wei’
(1. School of Physical Science and Technology.Guangxi University, Nanning, Guangxi.530004 ,China;2. Guangxi Medical Univer-

sity, Nanning , Guangxi, 530021, China)

Abstract: In order to achieve the suppression of traffic congestion, the difference between the downstream av-

erage optimized traffic flow and the current delayed traffic flow is introduced as feedback control based on the

lattice hydrodynamic model. Firstly,through the stability analysis of the control equation,the stability of the
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characteristic polynomial ds is judged by Hurwitz criterion,and the first condition that the control equation
satisfies the definition of traffic control theory is obtained. According to the H .. norm condition of the trans-
fer function,the stability condition of the control equation is obtained. The mKdV equation is derived by the
reduced perturbation method of nonlinear analysis,and the kink-anti-kink density wave solution describing
traffic congestion is obtained. The results show that increasing the feedback gain A and the retarded reaction
time ¢, can improve the stability of traffic control system. Through numerical simulation, the simulation re-
sults are in good agreement with the theoretical results. Based on the lattice hydrodynamic model, the differ-
ence between the downstream average optimization rate flow and the current delayed flow is considered as a
delayed feedback control scheme,which can effectively suppress traffic congestion and is conducive to the sta-
bility of the transportation system.

Key words: lattice hydrodynamic model;feedback control;stability analysis;nonlinear analysis; kink-anti-kink

wave
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