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Stochastic Approximations for the Network MFD

MFED mostly depends on 2 parameters
mean segment length to mean green ratio
mean red to mean green ratio
Symmetryin traffic flow
parameterfree representation olLWR model
capacity and delay are invariant. choose fundamental
diagramthat simplifies the problem thenost
o Realisticoscilations icar-following imodels
randomerror in driverdree-flow accelerations explains

formation and propagation of oscillations
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# Stochastic Approximations for the Macroscopic Fundamental
Diagram of Urban Networks *
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The Yokohama MFD
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Insensitive to GD demands and routehoice
Tool for macroscopic feedback monitoring and control
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A, T YI EA
passing rate

A v=average
observer speed

Q(}f) — Hl{slﬂ{qﬁ(k)} 0 30 60 90 120

k" (vhs/ln-km)

A analytical for homogeneous* corridors
A intractable for heterogeneous corridors numerical
methods (Leclercq and Geroliminis, 2013)

*homogeneous = same segment length and signal timing
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w Sstochastic method of cuts
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w matches well simulation of a corridor
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Y mteFarrlvaI tlme of a renewal process




Density Transformation
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Empirical data from Yokohama city cent&efoliminis and
Daganzo, 2008)
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conjecture: the distribution of network MFD is symmetric
t The congested branch is a reflection of the ffsv branch
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The MFD of urban networks :

w mostly depends on 2 parameters
MK< I RSyaAaAdueé 2F UONIFFAO f
" =mean red to green ratio

w Issymmetric and delay is invariant

A parabolic MFD should be good apprard no need to go back
to original cordinates!
A reduce cycle time on short blocks
A signal coordination might be overrated for some networks
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A Impacts of buses
A Validation with more data: MFD Dataquest
A Macroscopic DTA for control
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