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Connectlon to F|UId Dynamlcs

Continuum Fluid Mechanics Rarefied Gas Dynamics Molecular Dynamics
Macroscopic Modeling Multiscale Model Microscopic Model
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Governlng Equatlons
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Dlscretlzatlon

Pedestrians, track the... Yy
* position

* velocity

Lagrangian representation

Cells, has...

» velocity of a cell

* density in a cell
Eulerian representation
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Multlsc:ale Level — Governing Equatlons

Multiscale level Y

Measure
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Equation
XE(t) = volu](X"(t),  k=1...,N.
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Govermng Equatlons

Y

() = va(z) O |0
Xk — O O

+0 > F(XE = z))glawxs) 5

_ [ X5 — =

| k;(lz;émN | O '@
microscopic O O
‘ jezd ' Q Q

macroscopic

05/15/19 Niklaus Leuenberger



Deswed Veloc:|ty o

vlpn|(z) = va()
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Governlng Equatlons
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0 otherwise
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Governlng Equatlons

+0 E J(|Xk—$‘)( )XS t
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k=1,...,N
XFLy

% 1 n
fz) = Xi—al Xi —zl< R

\ 0 otherwise
fu(m)-x'g; > )
glazxr) = (o h] = CO8(Aaxk/2)

0 otherwise
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Governlng Equatlons
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Updte Poéltlonand DenS|ty |

Microscopic
we update the position of each pedestrian

X = X + Atolu](XF)

/ ot
Macroscopic

we update the density value at each cell center
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Expansion Test Case
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Futu re Work

* Fix the bugs in the code.

* Run test cases to test the model qualitatively and quantitatively.
« Efficient implementation of the algorithm

« Extend the code to multiple groups of pedestrians

» Crossing Flows
* Flow of a small group of pedestrians through a large crowd
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PSEUDOCODE

initialize position of pedestrians
define desired velocityfield
initialize density

% timeloop
for t=1:Nt

% Calculate the velocity couplings

v_micro for micro
v_micro for macro
v_macro_ for macro
v_macro for micro
% Aggregate the velocities

V_
V—

o\°

Update Positions
= X + dt*v_micro
% Update Density
update rho

>

end
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micro = theta* v micro for micro + (l-theta)*lambda*v macro for micro+v desired
macro = theta* v micro for macro + (l-theta)*lambda*v macro for macro+v desired
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Governlng Equatlons
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Update Den3|ty — 1D Model
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Update Den3|ty — 1D Model
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Update Den3|ty — 1D Mode!
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Update Den3|ty — 1D Model
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