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Surrogate Modeling and Optimization for Safety Evacuation Route Under Toxic Gas Release
Incident
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Searching optmal evacuation path under toxic gas release ncident is challengng work due to
unpredictable gas disperson with changimg many variables suroundng the environment.
Computational flud dynamics can smulate and analyze the risk of different release scenarios.
However, snce CFD requrres high computational load and time, it is not appropriate to be applied to a
real-time response system. To ease the computation cost of CFD, a machne learning-based
surrogate model which is composed of the variational autoencoder and deep convolutional neural
network was developed for immediate prediction of local risk n geographic maps. The optimization
model is formulated as mixed—integer lnear programming to rapidly find the mnimum risk path
under different ncident scenarios. Moreover, 1t can handle a tme-varyng system that reflects the
risk predicted from the surrogate model under different time windows. The result shows that the
risk—based optimized route would be a better safe way than the shortest path to the shelter. The
developed model also enables further sensitivity analysis between variables and provides specific
msight into the construction of safety facilities.
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