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Location of case study

Leidschendam -

Leeuwarden Groningen
¢ i / Cldenburg
The Hague Woorburg o o E
P A12 NETHERT A N & /
Zoetermeer | L
£ 1: 3 lanes
1 “3 2° 3 lanes
Lielrt e Gouda _‘\Ji‘.'.l ' ] 3: off-ramp
e iz 4: merge
5. 2 lanes
5
r
pal =
5 Capelle aan
5 IMaassluis : den |Jssel w0
= Sthiedam |2 otterdam 5 -
nglle Wlaardinaen T
o (i
St Y, bl
\& [ o
A15 Ring motterdam ]
Spijkenizse MZ14
Hellevoetsiuis oud- ——
Eeijerland Cormr 5, e
Drordre cht E’r.,ﬁre ] e
i i i g {‘?ﬂ..
L O O O o T N Leaflet | ® OpenStrestilap contributors, CC-BY-SA Ties © Esri— Esri, DeLorme, NAVTEQ, TomTom,
Intermap, iPC, USGS, FAQ, NP3, NRCAN, GeoBase, Kadaster NL, Ordnance Survey, Esri Japan, MET, Intermap, iPC, USGS, FAO, NPS, NRCAN, GeoBase, Kadaster NL, Ordnance Survey, Esri Japan, METI,
E=ri China (Hong Kong), and the GIS User Community

E=ri China (Hong Kong}, and the GIS User Community

5 YEQT 2019

TU/e



Data

Detector data

Data from 1-1-2018 until 31-12-2018

Number of vehicles per lane for each minute
Average speed of vehicles per lane for each minute
Aggregation of data to periods of 5 minutes

Data freely obtained from NDW.nu
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Method — fundamental diagram
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Method — aim

* Ouraim is to automatically identify days with high traffic flow and high speed
(we call such days high-performance days)

* But what is high flow and high speed?

 We look at the breakdown probability, i.e. the probability that given the
traffic flow, a transition from free flow to congestion occurs
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Method — fundamental diagram
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Method — aim

* Ouraim is to automatically identify days with high traffic flow and high speed
(we call such days high-performance days)

 But what is high flow and high speed?

 We look at the breakdown probability, i.e. the probability that given the
traffic flow, a transition from free flow to congestion occurs

* Then we can identify unperturbed moments, moments at which a breakdown
is likely, but did not occur

 And many unperturbed moments imply a high-performance day

r'U/e
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Method - labelling

* Free flow: approximately a straight line through the origin
* Congestion: clearly deviating from this straight line

* Fit a robust regression model on the data to estimate the straight line
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Method — robust regression
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Method - labelling

Free flow: approximately a straight line through the origin
* Congestion: clearly deviating from this straight line
* Fit a robust regression model on the data to estimate the straight line

* If a pointis below the free flow speed and has a low weight we label
the point as congestion
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Method - labelling & critical speed
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Method — breakdown distribution

R(q) is the number of times a breakdown did occur at a flow g or lower

* 5(q) is the number of times a breakdown did not occur at flow g or
higher

e Then the breakdown distribution is

. _ __R@@ :
P(q) = @R (Arnesen and Hjelkrem, 2017)
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Method — breakdown distribution
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Method — summary

17

Estimate the critical speed

Label each data point as free-flow or congested
Find the breakdown distribution

Identify the unperturbed moments

Identify the high-performance days
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Key insights
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Key insights
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Key insights
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Conclusions and discussion

 We are able to identify high-performance days
* Method is easy to use and does not need sophisticated data

* General method that can be applied elsewhere (under certain
conditions)

* First step to identify characteristics of high-performance days
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* Paperis available on arXiv: https://arxiv.org/abs/1909.12782

Thank you for your attention!
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