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Future Cities Laboratory: Motivation

Population (Billions)

1970 1980 1990 2000 2010 2020 2030 2040

Expected urban and rural population growth
Source: GeoHive



Future Cities Laboratory: conceptual framework
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Future Cities Laboratory: Organisation
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Why Singapore?

Partner- and sponsorship of the National Research Foundation (NRF) of
Singapore.

Partnerships with NUS, NTU and government’s development agencies.
Singapore’s attractive position in South-East Asia.

Development scenarios that cannot be studied in Europe (in Singapore itself,
but also in nearby heavyweights such as Jakarta or Manila).

Arguably the most interesting environment for intelligent transport systems
and policies controlling travel demand



Future Cities Laboratory and CREATE
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Multi-agent transport demand modeling



The diversity of a city and the transport systems




Missing the diversity




Missing the diversity




The diversity of the transport users




07:06:26 7
L

<person 1d=%"6122710" sex="f" age=%"35" license="yes" car avail="always" employed="yes">
<travelcard type="unknown" />
<plan selected="yes">
<act type="hll" 1ink="22399" x="633714.0" y="127443.0" start time="00:00:00"
dur="06:45:00" end time="06:45:00" />
<leg num="0" mode="car" dep time="06:45:00" trav_ time="00:30:11"
arr time="07:15:11">
<route dist=%"12000.0" trav_ time="00:30:11">7467 7010 7033</route>
</leg>
<act type="wl0" 1ink="22401" x="634366.0" y="127260.0" start time="07:15:11"
dur="10:00:00" end time="17:15:11" />



.. and simulation

fps: 1.9

zoom: 0.03375224

MATSim
senozon

Vehicles: # 16129 / 105049

LinksLayer: 79835 1inks

Video available at http://wwwyimeo.com/24822377
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The Busy Bus Li

Berlin -

Case study

Courtesy of Senozon, video available at http://www.youtube.com/watch?v=60kLKbgy2QU
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Daily flows: medium and long term
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Research Framework
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(M)edium term

Simulation based optimisation




Results for Zurich

Nash
equilibrium

System
optimum

Mezdani (20M)
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(M)edium term

Simulation based optimisation




Bus optimisation: with a lot of data towards more reliable buses
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Bus optimisation: what triggers frequence reliablity
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(L)ong Term

Initial demand year n+1

Information year n+2

— - new housing

- new work places
- new service locations

Residental location choice
- object-fine
- social network informed
- secondary location choice

Service provider agent
- location choice
- choice of location size
- regulations

- ageing

Social network
- evolution

Hedonic regressions/facilities

T—_—
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Processing | &

Analysis,
figures,
evaluation
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Comparison of housing preferences: Overview

Market

B Model B: Private sale
I Model C: Private rental
M Model E: HDB sale

B Model F: HDB rental

Floor area

Model F: not estimated ’]

Construction year

Model F: not estimated ’1

Distance to the CBD

Distance to nearest
MRT station

-0.4 -0.2 0.0 0.2 0.4 0.6 0.8
Value of scaled coefficient

- Housing prices are dominantly determined by the flat
size and the distance to the CBD
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Comparison of housing preferences: Floor level PRIVATE

Floorlevel
Floor 41 -Up

Floor 36- 40

Floor 31-35

Floor 26- 30

Floor21-25

Floor 16- 20

Floor 11- 15

Floor06-10

\C
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Comparison of housing preferences: Floor level HDB

Floorlevel
Floor 41 -Up

Floor 36- 40

Floor 31-35

Floor 26- 30

Floor21-25

Floor 16-20

Floor 11- 15

Floor06-10
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GWR model: Floor level 16-20

Sembawang®

Woodlands® ]
Yishun®

Sengkang®

Bukit Panjang®

Bishan®

2

aay '
Jurong East® w ".' 'ﬂ.i Potong Pasir®
. -
Clementi® “:‘r.
Queenstown®
Marina Bay®
HarbourFro

e '
Sitasies,
Dd;x‘-ﬁ“ »

s
Hougange® ~  Pasir RigoW y,
2

Tamp{ﬂ'e SO

Y L = N

k®

0 5 10 km

Model B, coefficients for "Floor level 16-20"
Average within zone, N=12'467
mm < 0.00
>0.00 -0.07
>0.07-0.15
B > 0.15-0.70
/\ CBD

28



Research team

Singapore

Zurich

(and Singapore)
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MATSim at ETHZ, TU Berlin, FCL, Senozon
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Stay tuned! www.futurecities.ethz.ch
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The flow of people and goods within and through city areas is a

fundamantal dimancinn nf ~antamnnrans urhan dacinn nlanninn  and



