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Abstract: 

In this paper an advance modeling and control strategy for a real freeway a 
based on neural networks and model predictive control is proposed. 
Because of the nonlinearity of freeway traffic flow, neural network is a 
promising method for modeling of this system. However, as the freeway 
length is increased, complexity and dimension of the neural network 
models will increase. It is shown that by using principal component 
analysis, the network dimension can be decreased while the accuracy of the 
models will be reasonably preserved.  Then, the simplified neural network 
can be used within an MPC framework for ramp metering control within a 
wider area. The approach is then evaluated based on some collected real 
data from a freeway in USA. The simulation results demonstrate that the 
proposed approach can alleviate traffic congestion and improve efficiency 
of the freeway. 
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