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Boundary control of the crowd evacuation system based on continuum
model

QIN Weit, ZHUANG Bo, CUI Bao-tong
(School of IoT Engineering, Jiangnan University, Wuxi 214122, China)

Abstract: This article pertains to the study of boundary control of a disturbed crowd evacuation system in one dimensional
space. Based on the conservation law of mass, a continuum model is developed to represent the crowd evacuation dynamics
in the corridor. The model is described by a nonlinear partial differential equation. In order to control the movement
of the pedestrians during evacuation and avoid jams, Robin, Neumann and Dirichlet boundary control laws are designed
in a distributed framework. The stability of the crowd evacuation system under the boundary control is proved by using
the Lyapunov method. Finally, an example is given to illustrate the efficiency of the boundary control law. The research

results can be applied to managing the crowd dynamic in the places with single-entrance single-exit.
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