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Human Flow Modeling in Exhibition Space Utilizing Mapping on Virtual Vector Field
and Congestion Assessment
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The congestion in an exhibition space depends on the flow of visitors. Because the flow of visitors depends on the
space layout, it is possible to reduce the congestion by changing the positions of exhibits and partitions. Therefore, to
reduce the congestion, a macro model of the visitors’ flow is required. In this paper, we propose the model of human
flow in an exhibition space. The flow of visitors is modeled by vector field. The vector field in the virtual space is
mapped to the real space to match the positions of exhibits and partitions. In addition, the congestion in the space is
assessed by using the proposed model. Comparing the satisfaction levels with exhibits in two types of space layouts,

we discuss amenity space design.
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Fig.1 Congestion reduction by changing a space layout
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Fig.2 Exhibition space in which human flow depends on a
space layout
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Fig.3 Individual behavior with stopping to view an exhibit
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Fig.4 Trajectory of an individual behavior based on the
conventional model
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Fig.5 Large exhibition space and divided flow lines based
on the control points
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Fig.6 Mapping on virtual vector field to the real space
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Fig.7 Vectors defined between control points to obtain the
mapping
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Fig.8 Coordinate rotation with Y axis and X axis
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Fig.9 Virtual vector field designed for simulation
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Fig.10 Trajectory of an individual behavior based on the
proposed model in the real space and the virtual space
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Fig.11 Two types of space layouts
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Fig.12 Simulation of human flow in the exhibition space
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Fig.13 Distribution and average of satisfaction level in two
types of space layouts
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