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Abstract

This paper presents an optimization method for unidirectional traffic organization based on a bi-
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level programming model, aiming to improve traffic efficiency by minimizing the vehicle detour co-
efficient and maximizing the number of parking spaces. The upper-level model takes the vehicle
detour coefficient and traffic efficiency as optimization objectives, and introduces constraints on the
saturation of main roads and microcirculation branch roads. The lower-level model, based on the
Stochastic User Equilibrium (SUE) model, simulates the behavior allocation process of drivers in the
road network by calculating path impedance. To solve this bi-level model, a genetic algorithm com-
bined with the Frank-Wolfe algorithm is used for traffic flow allocation. Simulation results show
that the model proposed in this paper can effectively optimize unidirectional traffic schemes, sig-
nificantly reduce the detour coefficient, divert traffic flow, enhance traffic efficiency, and provide
new theoretical support for urban traffic management.
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Figure 1. Flowchart of genetic algorithm solution
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Figure 3. Adaptive evolution
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Figure 4. The optimal solution evolution process
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Figure 5. Evolution process of population diversity
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Figure 6. Evolution process of detour coefficient
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Figure 7. Evolution process of travel time
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Figure 8. Optimization results of driving path
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