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A parallel computing framework for multi-scale evacuation simulations using
particle-based models on heterogeneous computing platforms
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We developed a new computing framework designed to be compatible with
heterogeneous computing platforms, to realise multi-scale evacuation simulations with high
computational efficiencies. A floor field model, which is a stochastic cellular automaton (CA)
model, is combined with the Lagrangian particle methods. The CA simulates macroscopic collective
dynamics, and the Lagrangian particle methods reproduce the microscopic interactions among particles

composing the system. We perform the CA calculations using multiple cores on a scalar processor and
carry out particle-based simulations on a single GPU. To improve computational performance, a load
balancing technique among CPU cores using space-filling curves, and a local neighbour-particle list
held by particles on the accelerator, are implemented. Consequently, we have successfully
demonstrated several practical simulations using our framework.
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