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http://www.loc.gov/pictures/item/2016800172/

———

1




—

F

The street today
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The street of tomorrow?
YRR\ SR - el

e Mobility as a Service
e Mobility on Demand

e Electrification

Julius Bar / Farnier



Agent-based models
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The case of lle-de-France

A

Census data

, : ®
Récensement de la population ‘

Icons on this and following slides: https://fontawesome.com // Background: Simunto ViA



The case of lle-de-France
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Dispositif sur les revenus localisés sociaux et fiscaux
Income tax data
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The case of lle-de-France

A A
. RP . FiLoSoFi

A

> RP: Flux de mobilite
Y Commuting data




The case of lle-de-France
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Enquéte globale de transport
Household Travel Survey

Enquéte national transports et deplacements
Household Travel Survey
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The case of lle-de-France
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Enquéte globale de transport
Household Travel Survey

Enquéte national transports et deplacements
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The case of lle-de-France
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Base permanente des équipements
Enterprise census
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The case of lle-de-France
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OpenStreetMap
Road network
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IDFmM GTFS
Public transport schedule

E

12



The case of lle-de-France
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Discrete choice model
Agent behaviour
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The case of lle-de-France

- RP . FiLoSoFi
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RP Mob . EGT . ENTD . BPE . OSM . GTFS . DCM
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Multi-Agent Transport Simulation
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The case of lle-de-France

A A A A A A A
RP Mob . EGT . ENTD . BPE . OSM . GTFS . DCM

A A
- RP . FiLoSoFi

Multi-Agent Transport Simulation
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The case of lle-de-France
E RP E FiLoSoFi E RP Mob E EGT E ENTD E BPE E OSM E GTFS E DCM

5404 5353353‘]1512-55.«:*' 53705360 5383443,
T 1848 1686169 ] s
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The case of lle-de-France
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The case of lle-de-France

A A A A A A A A A
. RP - FiLoSoFi . RP Mob . EGT . ENTD . BPE . OSM . GTFS . DCM

5 = Reproducible research
pen -+ * HEd —  Verifiable results

Data Software .
Integrated testing

e Detailed documentation of whole
open-source pipeline is under
preparation
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Case study: AMoD

Automated mobility on demand

= "driverless taxi"

Open Questions prt A‘

e Optional fleet control?
e Single taxi vs. pooling?
e |nduced demand?

e Policies?

https://commons.wikimedia.org/wiki/File:Neuhausen_a_Rh,_fahrerloser_Bus,_1.jg&g



Case study: AMoD

Cost Calculator

<

l Price

Mode Choice

<

- Utilization
- Empty distance

i Trips

Network simulation

- Travel times

Prediction

- Wait times

A
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Case study: AMoD

Travel Behaviour

Zurich model, calibrated
for Paris population

Cost sturcture

Adapted from Berlin

AMoD Simulation

Amodeus framework
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Case study: AMoD

1.4M -
1.2M -
1.0M -
0.8M
0.6M ~

0.4M A /

0.2M -~ /

Number of trips

—— 0.15 EUR/km

--- 0.30 EUR/km

------ 0.45 EUR/km
Dynamic

Ok

* Horl, S., M. Balac, and KW. Axhausen (2019) Dynamic demand estimation for an AMoD system in Paris, Upcoming.
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AMoD Cost Calculator

Urban Regional

Rail- 0.47 0.44

Bus- 0.53 I 0.24 0.89 . 0.4
Steering
0.41 1.92 - 0.32 Autonomous
B Not autonomous

Ind. Tax1- 2.73

Pooled Taxi- 0.29 1.13 - 0.21
Private Car- 0.48 I 0.5 0.48 I 0.5
2 0 2 2 0 2

CHEF per passenger kilometer

Bdsch, P.M., F. Becker, H. Becker and KW. Axhausen (2018) Cost-based analysis of autonomous mobility services, Transport Policy, 64, 76-91



AMoD Survey

Fleet introduced Mobility tools Provided trip

Two weeks ago 20°C

Currently

chosen

Automated

Priv. aut. car, car, Half-  Work
fare card

Automated

i

Main transport Car Private Train Pooled-
mode automated Service
car
Feeder Bus / Tram
Total travel time 00:30 h 00:30 h 01:08 h 00:44 h

Automated

Taxi-
Service

00:25 h

Time in main
transport mode

Time in feeder

Time waiting /
transferring

Access and egress
time

Transfers

Frequency

Variable costs 7 CHF 7 CHF

Please choose D D

Felix Becker, Institute for Transport Planning and Systems, ETH Zuyich.

00:06 h

00:20 h

00:12 h

00:30 h

00:16 h

3 CHF

0

00:40 h 00:20 h
00:04 h 00:05 h
7 CHF 12 CHF

0 0



AMoD in Paris

Maximum static demand: 2.3M trips

1.4M - 0.50
1.2M - 0.45 -
2. 1.0M =
,E . 'M 0.40 .
i 2
S 0.8M - =
b o 0.35 -
S 06M4—F @
g v —— 0.15 EUR/km S i
5 = 0.30
Z oam 4 ¢ --- 0.30 EUR/km =
/ ------ 0.45 EUR/km 0.25 -
0.2M ¢ Dynamic
] I | ] I 1 I | 020 ] | 1 I
0k 10k 20k 30k 40k 50k 60k 70k 0k 10k 20k 30k 40k 50k
Fleet Size Fleet Size

* Horl, S., M. Balac, and KW. Axhausen (2019) Dynamic demand estimation for an AMoD system in Paris, Upcoming.



