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Background — Future Cities Lab

Population (Billions)

Urbanization is continuing, but
coming to an end.

We need to better understand
how large cities are functioning
in order to be able to design
and plan more sustainable
urban environments.

1970 1980 1990 2000 2010 2020 2030 2040

Expected urban and rural population growth
Source: GeoHive
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Background — Future Cities Lab
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Background — Future Cities Lab
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Automated Generation of WP 5: Vision-based Traffic Scene Mobile Growdsourcing Sensor Gonfiguration for Improv-
Reality-based 3D City Models Analysis WP10 (in kind) Dongyoun Shin ing the Reliability of Simulations
WP1 Bernhard Klein WP5 5ing Kuang Tan WP4 Maria Papadopoulou
Inverse Procedural Modelling Augmenting Simulations with
WP16 (in kind) Dengxin Dai L Measurements
Data Acquisition w7 Didier Vernay
and Sensing
Advanced
Multiple Pedestrian Movement and Health
- 2D/3D/4D Simulation WP6 Gideon Aschwanden
Geo-spatial Data Infrast:_l;t;tuwr:ng Reality-based and /
- . Urban Visual Analytics
Generic Modelling s Zeng Wei
4D Singapore - Dynamic Model- Urban Design
ling of Change in a City . .
g i — Support The Economic Potential of the
L1 Qin Rnngjun.__ PP Built Enviorment
WP12 Eva Friedrich
Urban Energy Studies GIS and
Matthias Berger .\. _ ) ) Geospatial Spatiotemparal Analysis and
- Yisualisation Analysis Modelling of Land Use Change
A Quantum City _ Clty Theory and Visual WP11 Chen Zhong
Miro Romang, ® and Models i
= ) ® Analytlcs Topologies (Transgeometric
A Quantum City Mapping of Urban Movements)
(in kind) Diana Alvarez WP2 Vahid Moosavi

Module Leader: Prof. Dr. Gerhard Schmitt

Principal Investigators: Prof. em. Dr. Armin Griin - Prof. Dr. Ludger Hovestadt - Prof. Dr. lan Smith - Prof. Dr. Stefan Miiller Arisona

Affiliated Faculty: Prof. Dr. Luc van Gool (ETH Zurich) - Prof. Dr. Tat Jen Cham (NTU) - Prof. Dr. Chi-Wing Fu (NTU) - Prof. Dr. Benny Raphael (NUS)
Postdoctoral Fellows:  Dr- Matthias Berger - Dr. Tao Wang - Dr. Bernhard Klein
System Specialists: Daniel Sin - Rewell Dangoy
e BERA NANYANG —
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Role of Information & BigData

Dynamics and Transformation of Singapore’s Topography from 1924 to 2012

Areaisgkm)
700
650

600 2012 01vear
1924 1945 1969 1974 1978 1883 1987 1893 1998 2002 2006 2012

- .
S o 1:589000

Simulation of the transformation of topographic surface from 1924 to 2012
based on digital elevation models of two years and coast lines of 12 separate
years reconstructed from topographic maps. The simulation is based on a
modified geo-morphing algorithm.

The digital elevation data has been used in the synergy project "Transforming
Topographies", together with Module Il Professor Uta Hassler and assistant
Professor Milica Topalovic. The National Archives of Singapore and the
Mapping Unit of the Ministry of Defence are gratefully acknowledged as data
sources.

w 1:337000
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Urban Monitoring with Unmanned Arial Vehicles (UAVs)

3D campus map of the National University of Singapore.
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Role of Information & BigData

Urban Monitoring with Unmanned Arial Vehicles (UAVs)

UAVs are a flexible platform to acquire high resolution information for small scale urban applications. We develop techniques to monitor small-scale changes in urban
environments or to identify Dengue hotspots.
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Change Detection at Street Level for Urban Facility Management

LU

&hLes Bz

Using geospatial technologies, changes happen at the street side can be efficiently detected. t has the potential to release the labor effort to visit on side for checking facility
damages, illegal dumping. Mobile Mapping Systems (Vehicles equipped with laser scanner and mass image acquisition system) could help to rapidly acquire 3D information.
We develop algorithms to detect the differences of the 3D data captured from different period, which could serve as a tool to locate the changes with minimal effort.

g
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Role of Information & BigData

Prediction of Airflow around High-rise Buildings | Possible measurement

Measurement data are employed to improve Computational-Fluid Dynamics \ 5 locations
predictions optimal sensor locations are locations with e

. ) ] & Optimal sensor
the highest information content (entropy-measure).

locations

Velocity :
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Information is heeded as basiE input in models and
. simulations based on bottom- up engineering.
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* Interactive Tools for Decision Making
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Drawing: Lukas Treyer, ETH Ziirich, 2005
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Visualization &
Communication

Information
Modeling

Data
Acquisition

Interactive Behavior

Modeling Simulation
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Touch-table By N ; Projections of Reality
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Value Lab Asia in Action ... ETHzurich

Contact: Dr. Bernhard Klein
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Key Message:

Transforming data and information into knowledge can be
enhanced by interactive visualizations and workspaces.
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Jakarta in 1930
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Urban Planning @ FCL

Population Growth
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Urban Planning @ FCL

Urban Analysis: Stocks and Flows of Finance
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Urban Planning @ FCL

TEMPAT TINGGAL  Blok no.
TEMPAT TINGGAL  Milik

DATA RUMAH TANGGA
Suami
Anak (berapa)
Lainya (Kos dll) (berapa)
JUMLAH ORANG

EKONOMI DOMESTIK
ANGGOTA KELUARGA 1

usia|] |

Keluarga Lainnya (Paman, sepupu dll)

Lantai
Sewa
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SHONiE - ETH
HRR

(FCL) FUTURE 5%
CITIES i
LABORATORY XK=

Lainnya |

Jenis Kelamin

[ 1

Suku Bangsa [

DQSkﬂpSl Peker]aan IRT, Buruh Pabrik, Supir Ojek, Mahasiswa, Pekerja Toko, UKM, Professional, dil Jauh Tempat -05 0.5 1 2 3 5 10 +20
Kerja Km
Gaji (Rupiah/Bulan) | <300rb | 300- 500rb- | 1-1,5t | 1,52t | 2jt-3it | 3jt-5it | 5it-10jt | 10jt+ | Lokasi Tempat Kerja
500rb 1jt
Jumlah Hari Kerja (Bulan) <3 5 10 15 20 25 30 Lama Berkerja | <3 3 6 12 1 2 5 +10
Bulan/tahun | bul bul | bul | bul | tah | tah | tah | tah
Lama Tinggal disini? | 3bulan | 6 bulan | 1tahun | 2tahun | 3tahun | 4 tahun | 5tahun | 6 tahun | 10+ Lahir |
Asal Kelurahan/Kota
Frekwensi Pulang Kampung? | 3 bulan | 6 bulan | 1tahun | 2tahun | 3tahun | 4tahun | 5tahun | 6 tahun | 10+ Tak pernah |
_ ANGGOTA KELUARGA 2 Usia | I Pendidikan Terakhir | Jenis Kelamin I Suku Bangsa |
Deskripsi Pekerjaan T, B PRty gt . Ao, /g Tokoy AN Finmp om 1 Jauh Tempat | -05 | 05 |1 2 3 5 10 | +20
Kerja Km
Gaji (Rupiah/Bulan) | <300rb | 300- 500rb- 1-1,5jt 1,5-2jt 2jt-3jt 3jt-5jt 5jt-10jt 10jt+ Lokasi Tempat Kerja
500rb 1jt
Jumlah Hari Kerja (Bulan) <3 5 10 15 20 25 30 Lama Berkerja | <3 3 6 12 1 2 5 +10
Bulan/tahun | bul bul | bul | bul | tah | tah | tah | tah
Lama Tinggal di PluitMarda? | 3 bulan | 6 bulan | 1 tahun | 2tahun | 3tahun | 4 tahun | 5tahun | 6 tahun | 10+ Lahir |
Asal Kelurahan/Kota
Frekwensi Pulang Kampung? | 3 bulan | 6 bulan | 1tahun | 2tahun | 3tahun | 4tahun | 5tahun | 6 tahun | 10+ Tak pernah |
' ANGGOTA KELUARGA 3 Usia | I Pendidikan Terakhir | Jenis Kelamin I Suku Bangsa [
DQSRI"DSI Peker]aan IRT, Buruh Pabrik, Supir Ojek, Mahasiswa, Pekerja Toko, UKM, Professional, dil Jauh Tempat -05 0.5 1 2 3 o 10 +20
Kerja Km
Gaji (Rupiah/Bulan) | <300rb | 300- 500rb- 1-1,5jt 1,5-2jt 2jt-3jt 3jt-5it 5jt-10jt 10jt+ Lokasi Tempat Kerja
500rb 1jt
Jumlah Hari Kerja (Bulan) <3 5 10 15 20 25 30 Lama Berkerja | <3 3 6 |12 1 2 5 +10
Bulan/tahun | bul bul bu | bul | tah | tah | tah | tah
Lama Tinggal di Marunda? | 3 bulan | 6bulan | 1tahun | 2tahun | 3tahun | 4tahun | 5tahun | 6 tahun | 10+ Lahir |
Amal Nalh iralhaniif ata 1 1 1
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Urban Planning @ FCL

Business Survey in three Kampungs in Jakarta

Sawah Besar Menteng
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Urban Planning @ FCL

Business Activities in Different Urban Settings
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Urban Planning @ FCL

Visual Analytics: How People Move...
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Visual Analytics: Interchange Patterns
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% Urban plannih-g:'rgquires a long-term vision and suitable
" tools for extrapolation of future trends.
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Beyond Smart Cities
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Formalization of ol Y

Quality Criteria / %/ \

Simulation/
Evaluation
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Beyond Smart Cities

Design Space

Exploration
& Urban Design
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Key M-es__sag-e:

- Smart cities miss the human’s or citizen’s perspective.

-

| Responsive and resilient cites are the new goal.
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Take Away:

Clty labs are cruc:al to create sustainable cities, since they
br/ng stakeholders together.
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