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Abstract

Model Predictive Control (MPC) is a control strategy suitable for cooperative control of multiple
ramps, but it is difficult to implement in real time in complex road networks due to the long com-
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putational time. In order to reduce the computational time for MPC control of complex road net-
works, a sequential distributed multi-ramp MPC control scheme was proposed, taking into account
the unidirectional nature of traffic flow, where each controller determined the optimal ramp me-
tering rate in turn based on the traffic information transmitted by the upstream controller. METANET
traffic flow model was adopted as the process model, and the objective function was constructed
by considering traffic efficiency, ramp queue and control signal fluctuation. The simulation results
showed that the proposed sequential distributed MPC ramp metering strategy offered a trade-off
between computational complexity and system performance compared to the centralized MPC
strategy and decentralized MPC strategy.
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Figurel. Schematic METANET expressway modeling
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Figure 2. Operational structure of MPC ramp metering
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Figure 3. Control principle of MPC
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Figure 4. Centralized MPC control structure for coordinated ramp metering
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Figure 5. Decentralized MPC control structure for coordinated ramp metering
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Figure 6. Sequential Distributed MPC control structure for coordinated ramp metering
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Figure 7. Structure of the simulated road section
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Figure 9. Traffic density of mainstream
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Figure 10. Traffic flow at each on-ramp
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Figure 11. Queue length at each on-ramp
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Table 2. Simulation results of each control situation
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