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Fig. 1 Congested road segment
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Fig.3 Performance function of road segment
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Equilibrium model and augmented Lagrange multiplier solution for congested
traffic network

CHENG Lin, WANG Wei
Transportation College, Southeast University, Nanjing 210096, China

Abstract: The equilibrium network flow problem is formulated by adding the link capacity constraints as a mathe-
matical programming, which is capable of describing the realistic traffic assignment problem. The travel cost on any
congested link might be expressed in the sum of the running time and the waiting time occurred at the link end. The
Lagrange multiplier associated with the link capacity constraint is equivalent to the waiting time of the link. The
augmented Lagrange multiplier approach combines the exterior penalty with primal-dual and the Quasi-Newton
method with the straight gradient to deal with the capacitated equilibrium network flow problem. The Quasi-Newton
method employs the gradient of the objective function to obtain an improving feasible direction scaled by the second-
order derivatives, and makes line search to obtain an optimal step size to guarantee feasibility of either path or link

flow,

Key words: traffic network flow; congestion; jam; equilibrium; augmented Lagrange multiplier; Newton formula
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