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Density control for freeway traffic flow based on the composite of
PID controller and cerebella model articulation controller

LIANG Xin-rong', LIU Yan-yan'f, MAN Guo-yong!, XU Jian-min?
(1. School of Information Engineering, Wuyi University, Jiangmen Guangdong 529020, China;
2. School of Civil Engineering and Transportation, South China University of Technology, Guangzhou Guangdong 510640, China)
Abstract: Freeway traffic control system is a complex nonlinear and time-varying system; for which the results of
conventional ramp control methods are not satisfactory. A new method based on the composite of PID controller and cere-
bella model articulation controller (CMAC) is proposed for ramp control in this paper. First, a second-order macroscopic
dynamic traffic flow model is built; and then, the algorithm of the composite control of CMAC and PID is studied. In
conjunction with nonlinear feedback theory, a density controller of freeway traffic flow based on the composite of CMAC
and PID is designed, and the density control problem is formulated as an output tracking and disturbance rejection problem.
Finally, the effectiveness of this new approach is validated by intensive simulations in two different cases. The results show
that the composite controller has excellent tracking performance and noise rejection ability, effectively eliminating traffic
congestions and stabilizing the traffic flow on freeway mainlines.
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5 258 (Conclusions)
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