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The project

Using FCD to estimate nationwide OD matrices

= of car and truck traffic

= based on NUTS3 areas (Germany and neighbours)
= foratime series 2017 - 2019 [trips/a]

Third step:

=» Evaluation of methods and data: Is it possible to produce stable time
series of nationwide OD matrices?

=» Measuring travel times in road networks (cars and trucks)
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Data source

Floating Car Data (FCD) collected by German Automobile Club ADAC:

= heterogeneous — and changing - data structure due to several different FCD providers (only cars/trucks, mixed
vehicles)

= Per provider: different data transmitting frequencies (important fiir data interpretation)
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Influence of data sources on calculation of nationwide OD matrices
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Outlook: Using Artificial Intelligence (Al) to forecast OD matrices
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Some aspects of changing data sources:

* FCD data provider 44 appeared for the first time in data set
2018 and replaced provider 27 step by step

*  FCD with v=0 km/h were originally deleted in data sets, but
appeared temporarily in provider 27 data source

*  Fluctuation in shares and spatial distribution of foreign cars

=» Evaluating representativeness of the complete data sets
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Overview — comparison of matrices 2017/2018/2019

Jahrgang 2017 2018 2019
Anzahl unbesetzter
Relationen 19.103 12.949 3.280
Anteil unbesetzter . , ,
Relationen 1% 8% 2%
Jahrgang 2017 2018 2019

Gesamtfahrleistung aus FCD

653 Mrd. Fz-km

646 Mrd. Fz-km

657 Mrd. Fz-km
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Declining number and share of OD-
relations without trips due to rising data
volume

Is 2% a realistic estimation for this item in
population?

Total vehicle distance: declining (2018)
and rising (2019) volume due to varying
distance of trips inside the 9 distance
classes which were used to expand the
FCD trip sample
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Merging FCD data bases of 2 or 3 years — better results?

Number of relations with O trips
delines when merging FCD data sets.

Expanding the original FCD based trip
matrix by using the number of
inhabitants in starting zones (origin)
leads to rising traffic attraction of
destination zones, when FCD data sets
of several years are merged.

Abweichung 2017 / (2017+2018)

Abweichung (2017+2018) / (2017+2018+2019)

Abwarichung
Alckumn bes 20189 vs.
Akl bes 2018
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Calculation of Travel Time Matrices — 2 methods
Trip based

OD matrix

\ 4

Travel time per trip (several
different routes)

\ ¢

Average/median travel time of
all trips between 2 territorial
units
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Trajectory based

Road network, separated into = 100 m sections
(> 3 mio sections in nationwide network)

Match FCD data to sections
(for different time slots such as 3 -7 p.m.)

Calculate median speed (v:,) per section

¥

define central point for each LAU and
link it to network

¥

Routing: Find fastest route for all OD relations
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Advantages of trajectory based method

* Travel time calculation is possible for arbitrary and
even very small territorial units (NUTS3, LAU, grids)
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*  Much higher FCD sample on sections compared to
sample of relations =» travel time matrices can be
generated for different time slots and day types
(working day, sunday, ...)
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= 440 NUTS3 (red) and
> 11.000 LAU areas in
Germany
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Trip based and trajectory based calculation of travel time matrices

Differences in origin an
destination coordinates

Trajectory based method NUTS3 area

allows to set the trip origin an
ddestination coordinates,
while trip based methed sets O aueterme s
them in core area of O seshenngssmerpunc
starting/ending trips. O cemmscmerpanicrco

[ kreis Steinfurt

Mittlere FCD Zielpunkte
der Relationen &
Anzahl Fahrten pro Relation
sl gd
* 4-11
* 11-26
® 26-998
e > 100

@ Kartenhintergrund.. OpenStreetMaps Contributers 4 : . T e—

- 307 Yt PR e
2»* Tripbased: core area
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Disadvantages:

High effort and complexity of map
matching: It is not satisfactory to assign a
FCD data spot to nearest road axis. Instead
the assignment algorithm has to follow
each data spot of a vehicle step by step.
This causes long calculation times.

Implicit assumption of constant traffic flow
quality during a complete trip doesn’t fit
for long trips (demand for dynamic
routing)
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Kurven der RIN SAQ-Luftlinie sowie
aus FCD berechnete Luftliniengeschwindigkeit Mo-Sa 15-19 Uhr ohne Ferien
und Feiertage 2018 ohne Zu-, Abgangs- und Parksuchzeit in Punktwolke

Evaluation of accessibility: 100/ S e
SAQ-Stufe B
Trajectory based method can SAQ.Stufe G
generate travel times for an % 75 SAQ.Stufe D
arbitrary amount of relations % saQSute £
c
‘E SAQ-Stufe F
. ©
This data set //O
(speed related to direct <
distance) 2
can be used to define levels of 3 |
. . N Kl n .
service of accessibility ?
=>» Used for network planning
"
250 L] 750
Direct distance [km]
Time series of OD matrices and travel time matrices based on FCD 7 e

UNECE WP Transport Statistics | online | 15.06.2022

(A
e

Univ.-Prof. Dr.-Ing. Bert Leerkamp
Freight Transport Planning and Logistics



Use cases:

* Accessibility standards for transport networks (car and truck transport)
* Monitoring accessibility of central places, urban and rural regions
» Validation/calibration of network assignment models

* Calculating the effects of general speed limits on motorways (only Germany)

Time series of OD matrices and travel time matrices based on FCD 7 s

LB

UNECE WP Transport Statistics | online | 15.06.2022 Univ-Prof. Dr.ing. Bert Leerkamp

Freight Transport Planning and Logistics



Thank You for Your Attention!




Challenges:

= =170.000 OD links in Germany (NUTS3 level)
= less than 10 trips/d on > 85% of all links

= no empirically proved ,ground truth” about
spatial distribution of trips

= FCD sample covers 1-2% of daily trips

= FCD sample 2017 > 12 billion data sets
(developing fast algorithms)
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NUTS3 area 1 -n

Number of trips/a

Visualistion of German-wide OD matrix
(NUTS3-level):
Intensity of color represents amount of trips
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