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Some Numbers...










Key Performance Indicator
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Fundamental Diagram










Macro Fundamental Diagram (MFD)

flow What?
- relates average flow and density
- aggregated view of traffic (e.g. 5min)

Why?
- easy-to-use
associated )
speed * Macroscopic control
. With?
density
critical density ° |Oop detectors

- floating car data (FCD)



Does It exist?

gt
0 0.2 0.4 0.6

ol - - .

0135

:

ql" ivhsecd
~N ~N
8 8

oost+-—-F--———---—-—-— .

[
3
-~

(S

k" (vhin-km;

Weighted flow per lane (veh/h)
g
“\

Yokohama (J)

o
E

0 10 20 30
Weighted density per lane (veh/km)

Zurich



Two Data Sources

« Already installed in links
« Average flow and density:
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GPS, mobile phones, etc.
Eddie’s generalized definitions:
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Loop Detectors

M | oop Detector



Loop Detectors

M | oop Detector



Loop Detectors

W

Overestimation of density



Loop Detectors

M | oop Detector



Loop Detectors

M | oop Detector



Floating Car Data (FCD)

‘ normal vehicle

@ mobile probe (FCD)



Floating Car Data (FCD)

‘ normal vehicle

@ mobile probe (FCD)



Network Coverage: Example

I L oop detectors: loop coverage
6/23 = 26%

‘ Mobile probes: probe penetration rate
- exact: 72/201 = 36%
- estimated with 6 loops: 20/53 = 38%




Errors of an Estimated MFD

e .. © Real MFD
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Errors of an Estimated MFD

« Sum of the relative errors * Ortigosa et al.
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Experimental Setup



VISSIM

« 10x10

e oOne-way, 2 lanes, 120m
« DTA

 homogeneous demand
5 random seeds

* 4x 1 hour simulation
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Network Coverage

« 30 levels in [3%-100%)]

* 1000 subsets

* probe penetration rate
estimated with loops

5x 900°000 eMFD vs 1 real MFD
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A 6% 155, . 16,

Network Coverage
« 30 levels in [3%-100%)]

VISSIM * 1000 subsets

e 26 km2 * probe penetration rate
« 4 random seeds estimated with loops

« emulates city's public transport priorization ‘

4x 900’000 eMFD vs 1 real MFD
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Fusion Method



No Fusion

- estimation based on one
source solely

. ;;_EPT for probes
=19 _
Jioops = % for loops

i E_?F for probes
Kioops & % for loops

@ Mobile probes
- Loop detectors
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e
Fusion Algorithm

Data Fusion Algorithm:

1. Seperate network
a. Sub-network loop detectors
b. Sub-network mobile probes

2. Calculate average flows and densities

3. Weight the two sub-networks

@ Mobile probes
- Loop detectors
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Network Separation




Proposed Fusion Algorithm

- Weight according:
- Loop detector coverage,
- Square root of mobile probes coverage

Example @ 3% mobile probes and 30% loops

0.07 0.93
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@ Mobile probes
- Loop detectors
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Conclusion



Conclusion

If loop detectors are well distributed within the links, our data fusion
algorithm improves the estimated MFD significantly.




So what?




So what?
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