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Abstract

A discretization is applied to the continuous field-based /pedestrian
model to derive a discrete version. The conceptdof walk,period is intro-
duced so that pedestrians’ varied walking velo¢itiesican be studied with-
out introducing any modification to the underlying logic. This further
allows the discrete model to analyze a flow, of randomly mixed popula-
tion. Next, starting from the discrete model;na high performance GPU
model targeting at the OpenCL heterogeneous’parallel framework is de-
veloped. Advanced techniques aré developed to allow efficient access to
stored field strength, avoid atomie operations, and so on. Numerical ex-
periments disclose that the GPU modelcan bring a as high as 30.8x per-
formance improvement, with contrast to the previously developed CPU
model. Thus, when equipped with proper functional modules such as a
macroscopic/mesoscopic route selection and so on, the GPU model can
act as a core engine for simulation of a large/very-large population.
Keywords: Continuous)Model, Discretization, Field Theory, Parallel
Computation, Pedéstrian’ Flow

1 Literature Review

The term, “Graphics Processing Unit”, known as GPU, was populated by Nvidia
in thewyear of 1999. Originally, it was designed to be a high performance de-
vice tailored towards the needs of the 3-D gaming industry for high perfor-
mance, real-time graphics engines. Initially, the only programming interfaces
wereshading languages such as Cg (C for Graphics) or GLSL (OpenGL Shading
Language). Although researchers already had the experience of solving general
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