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Optimal design of pedestrian zone in urban transportation networks

Soichiro Murakami and Yuki Oyama

In the context of urban renewal, the redistribution of street space is gaining importance. In the
Super Block Project in Barcelona, streets within a 400-meter grid block have been reallocated to
pedestrian priority spaces, which is expected to reduce environmental impact and improve pedes-
trian safety and comfort. However, the shape and arrangement of the blocks have not been opti-
mized. In this study, the problem is formulated as a two-stage optimization problem to determine
how multiple pedestrian zones should be arranged based on traffic volume forecasts that explicitly
consider the impact on automobile congestion. The pedestrian space created by controlling vehicle
speeds in the zones is set as the decision variable. Since this problem is applicable to urban networks
where the impact of pedestrian space creation on automobiles can be taken into account, and the
number of combinations is huge, the problem is solved using Adaptive Large Neighborhood Search
(ALNS), which has recently been used for large-scale and complex combinatorial optimization
problems. The objective function is to find a pedestrian’s path. The objective function evaluates
comfort and safety based on pedestrian circulation and the amount of vehicle/pedestrian conflicts.
The algorithm and zone generation are verified by numerical simulation.



