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Pedestrian Spatial Aspect

* Radially Asymmetric
* Velocity-Dependent




Dynamic, Elliptical ‘Sensory Zone’

Semi-Axis
Direction of Movement:
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Driving Force

Driving Force:
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Repulsive Force

Repulsive Force:

: 30+ .)° (R —R
FIP = —myk,, (] ‘c‘l: vij) HE{ - 133 ‘

Chraibi, M., Seyfried, A. and Schadschneider; A. (2010), “Generalized centrifugal-
force model for pedestrian dynamics,” Physical Review E, 82:4, p. 046111. 04



Overlap and Oscillations
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Overlap Area: Inscribed Polygons
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Ellipse Area by Gauss-Green Formula

O

x(t) = A-cos(t)

y(t) =B -sin(t)} O0<t<2m
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Ellipse Sector Area
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Ellipse Segment Area
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Ellipse Overlap Area
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Intersection Points

General Ellipse (Parametric)
x(t) =A-cos(p)-cos(t) —B-sin(p)-sin(t) + h

Y(t) = A- Sln((p) - COS(t) + B - COS((p) . Si?’l(t) + k} 0<t<2m
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Intersection Points
General Ellipse (Implicit Polynomial)
AA-x*+BB-x-y+CC-y*+DD -x+EE-y+ FF =0
a4 = 05 (@) . sin”(¢)

A2 B2
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Intersection Points

Uy x>+ U x+uy=0

u; = (44y),  u; = (BB y+DDy), ug=(CC-y*+EE; y+FF)

vy x?+ v x+vy=0
vy = (A4y), vy = (BB, -y + DD,), vy = (CC,+y* + EE, - y + FF,)

Bézout determinant:
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Run-Time Comparison
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Validation: Spatial Randomness

List of discrete points in a A = point density within the
continuous 2D domain: domain
{xu Y1) (X202)s o (X V) ) =n [ area
Each point has a nearest
neighbor at a specific Test Statistic with Standard
distance: Normal Distribution:
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Spatial Randomness of Pedestrian Flow
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