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Cycling

Inexpensive

Fast

Healthy

Quiet
Energy-efficient

Less land-consuming
Enjoyable

Societal, environmental, economic, and public health
problems of motorized vehicle traffic

» Cities promote cycling for everyday use
» Increasingly included into plans for travel behavior change
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Need for appropriate infrastructures
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Transport (Planning) Models

* Important tool for effective planning of transport systems

A means to evaluate proposed policies in a structured
and systematic fashion

« State-of-the-practice for motorized individual transport
and public transport
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MATSim: Multi-Agent Transport Simulation Framework

« Travelers (decision makers)
represented individually

(u 3 g en t Su) H:Tg;lti-Agent Transport Simulation
i D a i Iy a CtiVity-tra Ve | patte rn S :drllt;:::s Horni, Kai Nagel, Kay W. Axhausen

are modeled (“plans”)
 Implemented in Java
 Modular and extendable
 Open source

« Designed for large-scale
scenarios

« Various analysis options
«  www.matsim.org
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Home (dep: 06:43)

trip (car)

Work (dep: 16:04)

trip (car)

Shopping (dep: 18:04)
trip (car)
Home

MATSim: Basics

Traffic Simulation

/| Home (dep: 12:42)

trip (bike)

/ Shopping (dep: 14:05)
trip (bike)

Home

N
« Agents travel on network =

Plan Scoring

« Agents score their executed
activities and trips

Physical
Simulation

Mental
Simulation

Replanning

* Agents modify their plans
along various possible choice
dimensions

* Agents select a plan based /
on a multinomial logit model ~ ~
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MATSIm Input Data
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Network creation for MATSIm

« Parse way und node objects in study region
« Optional: Remove ways below certain highway type

* Create MATSim node if node at end of way or at
intersection

* Create MATSim links connecting nodes on that way
« Compute length
 Process maxspeed
* Consider oneway — MATSim network = directed
graph
« Estimate flow capacity (based on highway type,
lanes etc.)

Clean up: Remove unconnected nodes and links etc.
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Network creation: Extension for lanes and signals

» Poster here at SotM 2018 by Theresa Thunig

node — traffic signal:
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Network creation: Extension for bicycle traffic

 Focus of this talk
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People are different
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People are different

e ... butless so when
traveling by car

» Minimize travel time
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How do cyclists choose their routes?
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Travel time
Route length
Gradient
Comfort

« Smoothness / Surfaces
Cycling infrastructure

* Bicycle lanes

* Bicycle tracks
Intersections
Volumes of motorized traffic
Parking facilities along route
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Bicycles in L\ e
MATSim ‘\ 2 \ - Interactlop with
\ % \/ other traffic
\ Vehicle passings
Physical
Simulation / Travel time \
/Routing: « Distance
 Travel time * Infrastructure
« Distance Mental « Comfort
e Infrastructure Simulation e Gradient
« Comfort * Interaction
( Gradient with other
traffic /
)
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Bicycles in \ o\
MATSim |\

Interaction with
other traffic
Vehicle passings

Physical
Simulation

/ Travel time \

/Routing: « Distance

« Travel time * Infrastructure

« Distance Mental « Comfort

* Infrastructure Simulation « Gradient

« Comfort * Interaction
\ Gradient with other

traffic /
Strcw,q — C'b + 5t7“av,b ’ ttrcw,q + Bd,b ’ dtrav,q
-+ Z (57Lnf(a) + ﬁcomf(a) + ﬁgrad(a)) A
A (7 e
\.v/'
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INFRASTRUCTURE
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Cycling-relevant Data on OpenStreetMap

* Determine cycling Infrastructure
« Main road with a bicycle lane
* highway=? and cycleway=lane
* Bicycle lane on the sidewalk
* highway=? and cycleway=track
* A bicycle track away from roads
* highway=cycleway

* Further information
« cycleway:right/left/both
« Cyclists allowed to travel in opposite direction
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COMFORT
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Street surface # cycleway surface

Using OSM to model bicycle traffic in a transport simulation | D. Ziemke, S. Metzler | SotM | 29 July 2018 Technische '
Slide 24 Universitat
Berlin




Wald ' A
Krotrer )

Welg

e

ycleway
¢

\\ NSRS
e

)

E

ey: C X
/ Hernigsdorf ST
/ ' N N ‘ : /Werh’_ein::hen ,~
K N\ \ . o - Flugplo
4 ; | ‘;- - .‘5 B158 oA
/ \ N =3
~ >\
. Tegeler v\‘l \ b & )
v Forst (shdl 4 ‘ \
& : Teil) B b ; .
R Y, A“A \ : / N :
O ; Ve N ! 4 . N\
Falkensee % =‘ " = y =, Ahren_s_fﬁde \\
\- 4 ’ 2 ‘_ \
=C X '\ “ 82 =i A0, Altlandsberg
o V ‘ N
9eSpunds, ~" — 5 T : "
- = o <= - N
- P \7 ’4‘ g i’/ ?a~’ ey S = = \\
=y L ,‘- \’*“‘ s Sy '\\ f @5 \
. ~ Jid- e — @ ’
& y ‘ é‘ Q'}‘ ‘ )" 7" t. Nedenhagen
__.__.... ‘ N Q~ 1 \ y 7__‘__/
.. A 7 b&’iﬂ?ﬂlﬂ .
| y RS g erb Vs L= N
: ,,” A : 5 ) TN 5 g1+ \\
: 'l -~ g = 'A 23 < “ S \ RV T S 4
: [ ’ A A A/ N ": ] g;
A7 \ A - 3 \ ' Schoneiche K
V R ~ = ‘. <, beiBerlin b BN
' : A e L S ' Y
l : | % 7 Berliner sy S8, ) A
‘KGIZQSWICT‘\]L 4 ‘ \ AR Stodtforss /,‘.: . ‘
' o ’ =~ "
' oY *o) 1
o g 5 K X VN | 7 e
\‘ ( -} ‘ “ Geofts " ._,’A\ A
- L’ v () Mugnpless -
it A 42 Fn‘rs! Ouppel q, 4 ‘\ ‘ //
O —_— - "; . Pl o d { )\ = ) (Kd\ ' 5. rkn\er
e ) ’K“ : , N A4S o X :
~ e s Kle f - " . ~/ / Laeriver ¢ .
 n'=9204 R o S
: . / y st : = ~~SaEh s:hOnefe(Id\'\ e Y | S < v y
{ = B107 : \ = & ‘ AR
@ 4 s » . " y
A b : & N A A % : = g a8
A / L4 o & —— 1 flughofe &\ .7, s -
i o4 /éjr_lg OSM to model bicyc‘ie traffic in a transport simulation | D. \Ziemke S‘.‘Metz\lgr,LSoW| 29 July 2018 )

&/ Slide'25‘)'7

1

/ Schonefend

1 \

o Friedersdorfer
.
Y 07 Vo N



e * " A, Holien-Neuendorf,, *

R s - 7/ 2ol it A
“Key: Cy/ Ieray Smoothne\s :

// Henmgsdorf g { _

Wer neu'hen +

S
>
i
»

rlucplo
/ ) \ ' o
/ . \ ) Werpeln
/ 3, 4 B 96 , B 158 @
/. & A .
/ Tegeler 3
A Forse (sidl 4 A0
Teil) \ N,
\ g
\
\“
Al
. Altlandsberg
L:u’;'l < .
\
Neuenhagen
.< __/—"
v beLB'n_r_lm e
» ._/. »
‘___,.4--’,""” .
61 :
2 N
8BS e A .4\
¥~ B1
™ 8BS
Schoneiche \
beiBerlin ' S
Berliner “s .y | 35, A
Stodtforss 3
N
e
A ot - .
A 4 L Xy X
SA3eriInEr \
\ / Sma.’fmér,' _&
Kogenick -
g A g ;
A -~ - 3

A )\ oaemad
Schonéfeld' = - -« o/ //

5" J: : j / \ y A /
4 E' } A\ A 4 J‘ ‘l’j _,"( o ' Tk : A /
B g g ,
~ slng OSM to model blcycle traffic in a transport simulation | D. Zlemke S“Metzler er |, Sothl 29 ,duly 2018 \ 2

. - »./ . //? | & \ : . r,,edf-,fi{,,,’.,., { A

1 /
L F :



wald Yo A \ /“0' ien- NEUendrr:rL - Am = . 1
“Key: Cy/ Ieray Surfape

/ Henmgsdolf ¢

Wernauchen 4

/ ] | . Flueplo
) - -, Wernen!
i : i 5, A 896 B 158 I G
/ ' = '
: Tegeler 3 -
Fors: (shdl a ) e
- Teil) \ —
5
‘g ————— A
Falkensee
I
Ao Altlandsberg
I"\‘L%l \4.’\
™ 85 g N\
. N \\\
. X Neuenhagen,
/ 4 . \ ~ ___/—"_
: o bei Berlin
N ST ASSETR
: / .\\
) N\
i \
| , — "
-~ ' . 4 B
: f | 3 7 K ’ 4188
g A ¥ ' Schoneiche \
.:‘_/ ‘¢ ‘ ( < i, \ WP ‘.« beiBerlin ! SN
3 - A 3 | BT i *s g ' I
: ) | 74425¢ ' erliner sy | *%, A
y i) Stodiforss. Yo
4 Konrgswalt ™ o iy ‘
- A
= A o SN e
et ANS e B
le“' -3 l ——
4
A & . 4
N A4 g et N '
T ] Y
sdam Kln[nma(hnow 4 i#r Ian r. 4l \ \
Orsty <
Nogenid -‘.'—
i ’n‘%% . Ay %Y ] \;«;5\‘-" . 4
Stahnsdorf - : >¢honefcld'\ L | ;/“‘ \/ '4
! e ' \ \ = - ;
- 5, £ \ . \ 4, = .
& . * A y S
4 3 g sy AL i a |
.A : : ~ /

sing OSSM to model bic;l/cd:(ie traffic in a transport simulation | D. Zlemk&/S"Metzler . 'L'I'Wl 29 Fluly 2018 \ 25 /,ﬁ

\,  Slide 27 7 . : \ o S}
: \7/ "| ,,Y/ ///? | & \ ) & Friedersdodfer ~ A

1 e L S

An



GRADIENT

Using OSM to model bicycle traffic in a transport simulation | D. Ziemke, S. Metzler | SotM | 29 July 2018 Technische '
Slide 28 Universitat
Berlin



Gradient

« Tag ele on OSM, but mainly intended for natural = peak
« “...not try to be a general elevation database...” (OSM Wiki)

» Digital elevation model (DEM)
» Digital surface models (DSM)
« Satellite imaging
« Surface of earth incl. all objects on it, e.g. buildings
« E.g. SRTM (Shuttle Radar Topography Mission)
« Digital terrain models (DTM)

* Photogrammetric measurement using aerial picturing and
laser scanning

« Ground surface of the earth without objects on it

> Enrich MATSiIim network nodes with z-Coordinate
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OTHER INFORMATION ON OSM
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Monitoring Station

Tags

description Kontaktschleife der
Fahrradzahlstelle

display no

man_made monitoring_station

monitoring:bicycle yes

monitoring:traffic yes

name Zahlstelle
Jannowitzbriicke
Richtung
Alexanderplatz

operator Senatsverwaltung fiir
Stadtentwicklung
Berlin

recording yes

recording:automated yes

website http://www.stadtentwic
klung.berlin.de/verkehr
/lenkung/vib/de/radzae
hlungen.shtml

website2 http://www.eco-
public.com/public2/?
id=102024661
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Conclusion

 OSM very useful resource for transport modeling

« Tagging system specific enough for high-resolution
bicycle transport modeling

« Some cycling-relevant tags not so frequently used

« MATSIm transport simulation is open source

« Check out and run a small bicycle
example: — Bicycle —
RunBicycleExample
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