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Content

ωStochastic Approximations for the Network MFD

ςMFD mostly depends on 2 parameters

ωmean segment length to mean green ratio

ωmean red to mean green ratio

ωSymmetry in traffic flow 

ςparameter-free representation of LWR model

ςcapacity and delay are invariant: choose fundamental 
diagram that simplifies the problem the most

ωRealistic oscillations in car-following models 

ςrandom error in drivers free-flow accelerations explains 
formation and propagation of oscillations
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Å Insensitive to O-D demands and route choice

ÅTool for macroscopic feedback monitoring and control 

C. F. Daganzo, ñUrban gridlock: Macroscopic modeling and mitigation approaches,ò Transp. Res. Part B Methodol., vol. 41, no. 1, pp. 49ï62, Jan. 2007.

N. Geroliminis, C. F. Daganzo, ñExistence of urban-scale macroscopic fundamental diagrams: some experimental findings,ò Transp. Res. Part B

The Yokohama  MFD
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Å˒ Ґ ƳŀȄƛƳǳƳ 
passing rate

Åv = average 
observer speed

Method 
of Cuts

Åanalytical for homogeneous* corridors
Å intractable for heterogeneous corridors ᵼnumerical 

methods (Leclercq and Geroliminis, 2013)

*homogeneous = same segment length and signal timing
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ωstochastic method of cuts
ωάǎǘƻŎƘŀǎǘƛŎ ŎƻǊǊƛŘƻǊέ aC5 Ƴƻǎǘƭȅ ŘŜǇŜƴŘǎ ƻƴ н ǇŀǊŀƳŜǘŜǊǎ

˂ Ґ ƳŜŀƴ ŘƛƳŜƴǎƛƻƴƭŜǎǎ ǎŜƎƳŜƴǘ ƭŜƴƎǘƘ
ˊ Ґ ƳŜŀƴ ǊŜŘ ǘƻ ƎǊŜŜƴ Ǌŀǘƛƻ

ωmatches well simulation of a corridor
ωƳŀǘŎƘŜǎ ǿŜƭƭ ¸ƻƪƻƘŀƳŀ aC5 ǳǎƛƴƎ ŀǾŜǊŀƎŜ ˂ ŀƴŘ ˊ

Findings
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homogeneous corridor heterogeneous corridor

Minimum paths

B

-

B Y

Y=inter-arrival time of a renewal process
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Isosceles transformation

GREENSHIELD IS BACK !!
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YokohamaMFD: symmetry

Empirical data from Yokohama city center (Geroliminis and 
Daganzo, 2008)
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conjecture: the distribution of network MFD is symmetric
ᵼThe congested branch is a reflection of the free-flow branch 
with respect to L
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¢ŀōƭŜ м ƛƴ όDŜǊƻƭƛƳƛƴƛǎ ŀƴŘ 5ŀƎŀƴȊƻΣ нллуύ ǿŀǎ ǳǎŜŘ ǘƻ ŘŜǊƛǾŜ ŀǾƎ ˂ҐлΦу ŀƴŘ ŀǾƎ ˊҐмΦсрΦ 
²Ŝ ǳǎŜ ʵҐлΦнΦ

ŎƻƴƧŜŎǘǳǊŜ ƴŜǘǿƻǊƪ aC5 Ғ ǎǘƻŎƘΦ ŎƻǊǊƛŘƻǊ aC5 ǿƛǘƘ ŀǾƎ ˂ ŀƴŘ ˊ

YokohamaMFD: fit
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Recap
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The MFD of urban networks :
ωmostly depends on 2 parameters

мκ˂ Ґ ŘŜƴǎƛǘȅ ƻŦ ǘǊŀŦŦƛŎ ƭƛƎƘǘǎ
ˊ = mean red to green ratio

ω is symmetric and delay is invariant 
Åparabolic MFD should be good approx.and no need to go back 

to original cordinates!
Å reduce cycle time on short blocks
Åsignal coordination might be overrated for some networks
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Extensions and outlook
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Å Impacts of buses 
ÅValidation with more data: MFD Dataquest
ÅMacroscopic DTA for control


