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Model free adaptive predictive ramp control for freeway
with iterative learning outer-loop
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Abstract: In view of the complexity, time-varying and modeling difficulty of freeway traffic systems, a ramp metering
control scheme based on the model free adaptive predictive control is designed. Secondly, according to the repeatability
of freeway traffic systems, a model free adaptive ramp metering predictive control scheme (MFAPC+ILC) with iterative
learning feedforward outer-loop is proposed for performance enhancement. Compared with the model free adaptive pre-
dictive control scheme, the MFAPC+ILC control scheme can use the learning mechanism to compensate the repeatable
disturbance of the systems and realize the perfect tracking of the systems. It is worth noting that predictive controller and
learning controller can work independently or jointly. Finally, the convergence analysis of the proposed scheme is given,
and the effectiveness of the scheme is verified by the traffic flow simulation.
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Fig. 1 Schematic diagram of freeway section division
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