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“Wir entwickeln visuelle, digitale
Methoden um die Analyse und den
Entwurf von Stadtstrukturen zu
unterstutzen”

Chair for Information Architecture
ETH Zurich
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MOTIVATION

Heute lebt uber die Halfte der
WeltbevOlkerung in Stadten. Es ist zu
erwarten, dass im Jahr 2030 diese
Zahl auf 5 Milliarden ansteigen wird
bei einer Gesamtbevolkerung von 8.1
Milliarden Menschen (UN Habitat

Report 08/09).

Daher mussen wir besser verstehen, wie
komplexe urbane Systeme in Stadten
zusammenwirken, damit Stadte in
Zukunft nachhaltiger geplant werden.



MOTIVATION

billion

T TTTTTTTTTTTTTTTTTTToTTTToomoooooomoooooooooooooooooo Weiterhin:

Metropolen mussen effizienter mit
Energien umgehen.

Metropolen mussen sicherer werden.

Metropolen miussen mehr
Lebensqualitat bieten.
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EITH VALUE LAB

Platform fur partizipatorisches Forschen,
Planen und Entwerfen von
Zukunftsstadten.

Forschungslabor fur Forschungsfragen
zwischen Informatik, Geowissenschaften,
Planungswissenschaften und Stadtebau.

‘Front-End’ der Simulationsplattformen

im ‘Future Cities Laboratory’ mit Singapur
und in SNF Projekten.
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EITH VALUE LAB

ETH Value Lab
Chair for Information Architecture, ETH Zurich
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PARTIZIPATIVES PLANEN

1. Anforderungen werden gemeinsam mit
Stakeholdern und Urban Modeling
Group definiert.

2. Urban Modeling Group entwickelt
Szenarien.

3. Szenarien werden gemeinsam mit
Stakeholder evaluiert und weiter
angepasst.
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PARTIZIPATIVES PLANEN

Porto Alegre
4

ND5is3g Ny aen

Porto Alegre

NSIs3g Nvaen

Porto Alegre

NSIs3g Ny aen

Chair for
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Architecture

Chair for Information Architecture

Kreislauf partizipatorischen Planens - NFP 65 und Porto Alegre
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AL, SR N PSS 2. GIS Daten assoziiert mit Grammatik.
e ﬂ RS, . Detailllierte parametrisch veranderbare
leh € o SoiN R O Modelle.

? N4 - . ‘.. ’ = : Y : ’
\ » . o », & o o S5y 19 - - ’ ‘l
- . e ] 2 g -
- as ¥ 4 P o

! : b L)
% . . s

3 . ’ N ;
\ Sl A O _ e T o / . N \ '
- B ‘ - o -/ : .) . B Ve
‘ 2 - - - i 4 . - .
B . v ~ :
% : N ‘~ et 1 12
p o el et R = N

) |
~ 4 N, o » ~ : i
B 8 2 oty A g Rostocle, Déutschland IA Information
: AL e | ke (S Nl Satelhtenbllder Google Maps

Architecture
o Fifa ¢ , 8 - .




Chair for
Information
Architecture

Pt i 1Goo
F !:.w&.frﬂm ’1

| =



VON GIs ZU 3D

[ |
Chair for
Information
Architecture




T,
pa g, )

gl gala

}

Vi "“mzclxp

u\-‘."/ —

VON GIs ZU 3D

Chair for
Information
Architecture

16



17

INTERAKTIVE
STADTMODELLIERUNG

T 1. Regelbasierte Methode zur Generation
=— = T == von 3D Stadtmodellen.
] - 2. GIS Daten assoziert mit Grammatik.

3. Detaillierte parametrisch veranderbare
Modelle.

|
Parametrische Gebidudemodellierung IA Information
Procedural AG

Architecture
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Parametrische Strassen
Procedural AG

INTERAKTIVE
STADTMODELLI

1. Regelbasierte Meth
von 3D Stadtmodel
2. GIS Daten assozier

18

ERUNG

ode zur Generation
en.

t mit Grammatik.

3. Detaillierte parametrisch veranderbare

Modelle.
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INTERAKTIVE
STADTMODELLI

1. Regelbasierte Meth
von 3D Stadtmodel
2. GIS Daten assozier

Modelle.

Parametrische Strassen und Quartiere
Procedural AG

19

ERUNG

ode zur Generation
en.

t mit Grammatik.
3. Detalillierte parametrisch veranderbare



REGELBASIERTE
MODELLIERUNG

CGA Shape Grammar

- Einfaches Encodieren von Fassaden- und
Gebaudetypologien

- Split Grammar

- Verhalten vom Kontext abhangig

- Produkt CityEngine
(http://www.procedural.com)

~ Rule Parameters
Name Value e
A distanceBuildings 15
10 -~

Sum

Pascal Muller, Jan Halatsch
Procedural AG, ETH Zurich



http://www.procedural.com
http://www.procedural.com
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PARAMETRISCHE
TYPOLOGIEN

Beispiel

I

L L

L SO0SS

I
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KONTROLL PARAMETER

BUILDING_H = 220
SBUILDING_W = 100
GROUNDFLOOR_H =6
WING_W = 16
SPINE_W = 50
TEETH_PROJ = 10

TEETH_DIST = 12

Jan Halatsch
ETH Zurich



Jan Halatsch
ETH Zurich

PARAMETRISCHE
TYPOLOGIEN

Beispiel
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BEISPIEL MASS MODELING

Geometry Insertion: i(objld)
Transformations: t(tx,ty,tz), s(sx,sy,sz),
r(rx,ry,rz)

Branching: [ ... ]

Simple example:

A ->[1(0,0,6) s(8,10,18) B |
t(6,0,0) s(7,13,18) C
t(0,0,16) s(8,15,8) i(cylinder) D

Pascal Muller =
ETH Zurich 1 A Chairtor
Architectur e
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} Floor (3.0m)

} Floor (3.0m)

} Floor (3.0m)
} Ledge (0.3m)

} GroundFloor (3.5m)

—

n//
Tl
alal

| A
lalal
A1

il
il

Pascal Muller
ETH Zurich

BEISPIEL FASSADEN

Example
Facade -->

split(y) { 3.5: GroundFloor | 0.3: Ledge | { 3: Floor }*}

25



José Duarte
TU Lisbon

BEISPIEL TYPOLOGIEN

HO.n
UCe O

Dar 27 Dar 33 Dar 73 Foundouk

A G
B CD EF H
| Hd ] u

56
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Dar Dounia Dar Charifa Dar Frances Dar Hanane
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Zoning (Usage mix, Open Space)

Street graph generation
(major, minor streets)

District & Block Derivation

Open Space

Lots, footprints

Building

derivation

Jan Halatsch
ETH Zurich

MASSSTABSFREIES
STADTMODELI

Vegetation Patterns

Street Patterns
(Avenues, Highways)

Vegetation Patterns

Lot Opening

Patterns of 3D Masses

Facade Patterns

A

Chair for
Information
Architecture
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—  SWISS VILLAGE ABU DHABI
2w -2 = Masdar Masterplan

™ Expansion area = 5ha _
Rentable area = 210'000 m2
Residential density = 150 people/ha
2 Working and = 280 people/ha
N residential density
Inhabitants and = 3300 people

/-— commuters daytime

R o N W, &
—— L - A | .
ot Commercial/Retail

" Educational -
Residential | 1 /2 i_'_
Light manufactering | 1\ -
R&D labs Upper-floor level

!
" - -—Vf = :
e -
.
= &

e T ol -

Swiss Village Abu Dhabi
Chair for Information Architecture, ETH Zurich
Foster+Partners, ffgs.org

[ |
Chair for
Information
Architecture



SWISS VILLAGE ABU DHABI
Masdar Masterplan

Passive design guidelines from Foster+Partners ——» Procedural Model

[ |
Chair for
Information
Architecture
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> Masdar_100105
» i Masdar_100108 _Elements
» i Tutorial_01 _CityEngine_Basics_2009 3

cose scope.sz > 30 ¢ S0%:

25%:
else: LOD4FramesInsideGridSplitxl2

LODAFromesInsideGridSplitZll
LOD4FramesInsideGridSplitx2l

» i Tutonial_02 Street_Ceneration 2009 _3 else: SO%: LOO4FromesInsideGridSplitx2l

» = Tutonal_03_Map_Control_2009_3 else:

» i Tutonal _04_import_Streets_2009_3

» 2 Tutonial_05_import_initial_Shapes_2009
» 2 Tuternial_06_Basic_Shape_Grammar_200
» 2 Tutorial_07_Facade_Modeling_2009_3

» i Tutorial_08_Mass_Modeling_2009_3

¥ Tutorial 09 _Advanced _Shape CGrammar
» i Tutonal_10_Python_Scripting_2009_3

» i Tutonal_11_Reporting_2009_3

» = Tutonial_12_CIS_Mappeng_20059_3

LOD4AFramesInsideGridXls

LODAF remesInsideGridYRond

LODAFromesInsideGridSplitXxl2 --»
LOD4AFramesInsideGridSpliex2l
LOD4F romesInsideGridSplitZll -

>

LOD4FromesInsideGridSplieXx_22(a)

split(z) {~a: Grid22X}*

Grid22X --»

LOD4FramesInsideGridSplitXie

> split(x) {15: LOD4FramesInsidelGridZls }*
LOD&FromesInsideGridZiS --» split(z) {15: LOD4FromesInsideGridYRond}®
-«> split(y) {~1: mall | insidestoreysubstract: NIL }

split(x) {'.6: LODAFromesInsideGridSplitX _33(floor(rond(30,30)))!1".4:
split(x) {'.4: LOD4FramesInsideGridSplitX_23(floor(rand(30,30)))1".6:
split(z) {'.5: LOD4FromesInsideGridSplitX 22(floor(rond(30,38)))!1".5:

split(z) {~15:Grid22Z 1-15: Grid22Z }*
Grid222 --» split(x) {~15:Gri1d22Y 1~1S: Grid22Y }*

Grid22Y > split(y) {insideheight: Floors | ~1 : NIL)

LOD4FromesInsideGridSplieX_23(a) ~--»
split(z) {~a: Grid23X}*

[ = B a»
— - LOD4F romesInsideGridSplitX _33(a) --»
o= Outline £3 =0 split(z) {-a: Grid3dx}*
Vfruntuom r
oarDiameter Grid23x > case scope.sz > 29 :
biindi split(x) {~15: Grid23Z! ~1S: Grid23Z}*
c_albeto else: Grid22
f(-lume
f(_qtu-nq Grid23l --»
J c_pavement 10%: split(z) {~15: Grid23Y¥| ~15: NIL | ~15: NIL}®
c_phot 10%: split(z) {~15: NILI ~15: NIL | ~15: Grid23Y}*
gtpﬁblue S@%: split(z) {~15: Grya23Y!| <15: NIL | <15: Grig23Y)*
crvemcalsh)de I 10%: split(z) {~15: NILI ~15: Grid23Y | ~15: NIL}*
é 1%: split(z) {~15: Grid23Y! ~15: Grid23Y | ~1S5: NIL}*
cwval 1%: split(z) {~15: NILI ~15: Grid23Y | ~15: Grid23Y}®

f corner_w

else: split(z) {~1S: Grid23Y! ~1S: Grid23Y | ~15:Grid23Y}*

fm_h Grid23Y -«> split(y) {insideheight23: Floors | ~1 : NIL)

f eyl v
f et _tex

f_height

f true Grid33X --» case

) else:

framew Gridi3Z --»

framewidth 19% -
f getframeelementwidth 10%:
fqdhamehclqm S@%:
ch!!umuub.l(kdcp!h 10%:
J getframesetbackwidth
J getheight

getstoreys

gf_heigh

of _true FromeRoof --»
f‘"S'ﬂMWN case lod =5
fmsndehe»qhtll case lod »5:
J insideneight33 else: Wall

flmldulovmubuuu
Hf 1oa .
Floors --<>»

mikGClassw case lod ==S :
nSymmetries case lod »5:
overhang else: wall
L Pavement |1
podestheight LOD5SplitFloors
pv_height

fpv_\ma!h weve B0

Af s1ceeys

scope.sz » 30
Grid23X

split(z) {-15:
split(z) {~15:
split(z) {-15:
split(z) {-15:

LODSRoof
LODOSRoof

csplit(x) {~1S: Grid33Z! ~15: Grid33Z | ~15: Grid33Z}*

LODSSplitFloors

Grad33Y!l <15: NIL | <15: NIL}*
NILI ~15: NIL | ~15: Grid33Y)*
Grid33Y| ~15: NIL | ~15: Grid33v}*
NILI <15: Grid33Y | <15: NIL)*

1%: split(z) {~1S: Grid33Y! ~1S: Grid33Y | ~1S: NIL}*

1%: split(z) {~15: NILI ~15: Grid33Y | -15: Grid33Y}*

else: split(z) {~15: Grid33Yl ~15: Grid33Y | ~15:Grid33Y}*
Grid33Y --» split(y) {insideheight33: Floors | ~1 : NIL}

LOOSSplitFloors

<«> split{y){{f height: LODSFloorlevels}®| pv_height: LODSRoof}

LOO4Fravesing
LOD4Fravesing
LOO4Framesins

SWISS VILLAGE ABU DHABI
Masdar Masterplan

A

4 Vertices

w Attributes

=< Name

] f_true

q loa

w CGA Attribute Mapping
Source Attribute
Rules blindM
Rules c_albeto
Rules c_plot
Rules c_pvblue
Rules c_wall
Rules f_height
Rules f_true
Rules framew
Rules framewidth
Rules of_height
Rules of_true
Value lod
Rules milkGlassw
Rules nSymmetries
Rules overhang
Rules podestheight
Rules pv_heigh
Rules storeys
Rules windowW

4 Reports
|3 Shape Tree 3

>

B " 100108~ 1-masdar gl massing.rule jh.<ga SVA plots| LWPOLYLINE 17 Lot g,

0

QOO0

{

!

OOt

(

v Lot
v t LODSelect
v on2

Value

Value
0.5
Ll
2035186
#21438c
2039186
s

1

0.07

10

45

3.75

* CGA Problems | [T Console

g LOD2PlotEnvelope
> " PodiumlLevel
v ﬁ AbovePodiumlLevel
v @ Overhang
» @ SplnExframes
v LoDseY

v oosev 2

@ NiLoRNOT

@ NILORNOT

v ) NILORNOT
ey

» @ NILORNOT

» @ NILORNOT

» @0 NILORNOT

OO0t

l

(

J IO

l

» @ Lonsev_z
» @005V 2
» @ Loosev 2
» @ Loosev_z
» @ Loosev_2
» 0 LoDV 2
» 0 005m 2
» 01005 2
» @ Lo05Pv_ 2
» @ oosev 2
» @ Loosev 2
» 0 Loosev_2
» @ Loosev_2
» §hLopsev_z
» 005 2
» 005 2
» @ 10D5PY 7

i -
| - 33 3J
= |
K (&} B
E L]
i | -
. L]
[ = 1] 3
| = -
E 5] J
‘m 3
(. | J
.| L
i 3
.

En 3
I: n J

@C N LL=0)
( Select ) \E

Chair for
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SWISS VILLAGE ABU DHABI
Masdar Masterplan

v w imtial Shape Layers
> b Street Shapes (SVA_091216_plot boundaries 1) | (Street Shapes, 341 Objects)
> @ SVA_051216_plot boundaries 28 (Lots, 23 Objects)
v @ Model Layers
> b Street Shapes (SVA_091216_plot boundaries 1) | (Cenerated Models, 341 Objed
Y@ SVA 091216 _plot boundaries 28 (Cenerated Models, 23 Objects)
' 100105 -5-masdar.gf. massing.rule jh.cga SVA plots |LWPOLYUINE 12 Lot
@ 100105-masdar.eggs jh.cga:SVA plots| LWPOLYLINE 6 Lot 4
f 100105 -masdar.greenfinger_jh.cga:Greenfinger Lot

f 100105 -masdar greenfinger jh.cga Greenfinger Lot
' 100105 -masdar.greenfinger_jh.cga . Greenfinger Lot
f 100105 -masdar.greenfinger_jh.cga:Greenfinger Lot
f 100105 -masdar.stairs jh <ga star to greenfinger Lot R S AP
f 100106 -masdar.streets. pavement.<ga: bridge main street:Lot

f 100108~ 1-masdar.gf. massing.rule jh.cga SVA plots|LWPOLYLINE 1:Lot
' 100108~ 1-masdar.gf. massing.rule jh.cga SVA plots | LWPOLYUINE 10 Lot
f 100108« 1-masdar.gf massing.rule. jh.cga SVA plots |LWPOLYLINE 110
f 100108~ 1-masdar.gf.massing.rule.jh.cga SVA plots|LWPOLYLINE 13.Lon
7 100108-1-masdar.gf. massing.rule.jh.cga SVA plots|LWPOLYLINE 15:Lot Y
' 100108« 1-masdar.gf massing.rule. jh.cga SVA plots |LWPOLYLINE 16 Lot
f 100108~ 1-masdar.gf. massing.rule. jh.cga SVA plots|LWPOLYLINE 17 Lot
' 100108~ 1-masdar.gf. massing.rule jh.cga SVA plots |LWPOLYUINE 18 Lot
' 100108« 1-masdar.gf massing.rule jh.cga SVA plots LWPOLYLINE 19 Lo

-
f 100108~ 1-masdar.gf. massing.rule jh.cga SVA plots | LWPOLYLINE 2:Lot
C = b “« >
] Inspector £3 =0
@ SVA plots|LWPOLYLINE 15 Perspecive
Name SVA plots |LWPOLYLINE 15 - :
- Oteecty
. Polgons 1022375 {109027) 7
Bule F 100108~ 1-masdar.gf. massing.rule_jh.cga Browse s Y .
L5 £ " q ) 9 \ DN OWEE. {; " " CamPBot -3560 -39280000 :.”* 0‘\
MY CunPos  -2479044953 50511 ¢ »
Shape Symbol Lot N8 / FolFor 1125314705 (Dt 701 4) F_es
Seed 189172 i Frmet Cursce 7S 14000 253 19 (Geid 100 0)
2 Verices ' “Viewpont 53 OCE S YHEFE v oM -® -7 0 § Viewpon i3 OCEL- FEFT ¢ ¢ Mis-®- -0
4 Anbutes
w CCA Artribute Mapping
Source Artribute Value
Rules blindM 0.8 (2}
Rules C_albeto s
Rules <_plot 39186
Rules <_pvbilue #21438c
Rules <_wa 39186
Rules f_hesght 3s |
Rules f true 1 o
Rules framew 0.07 =
Rules framewidth 10 a
Rules gf_heighet 45 (8
Rules gf_true 1 )
Value lod 5 o
Rules milkGlassw 1.25 o
Rules nSymmetries 2 a
Rules overhang 1.9 15
Rules podestheight 7.5 n
Rules pv_heig 1.5 o
Rules storeys 3 |
Rules windowWw 3.75 a
4 Reports

Chair for
Information
Architecture



Sonnenlast auf Fassaden und Stadtraum
ETH Zirich

Winter solctice 21 December
,—_f-”_'r___hh\\\\,__ﬂ——
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=
e

Prof. Dr. Gerhard Schmitt
Jan Halatsch | halatsch@arch.ethz.ch

Chair for Information Architecture | www.ia.arch.ethz.ch
HIT H12 | Infarmatin

Verschattungsstudien

SWISS VILLAGE ABU DHABI
Masdar Masterplan

—valuierung der Gebaudestrukturen
ninsichtlich gegebener
Passiv-Design-Regeln

_ninl

Akkustikanalysen

32



B  Report Number of
instances

Sum

Phoenix dactylifera 16
Pinus pinaster 9

Shadow area (m°) 25

Water usage (m’) 25

16

1941.2
3690.0

Naturliches Verschattungspotential

ETH Zurich

SWISS VILLAGE ABU DHABI
Masdar Masterplan

Abklarung von Habitatsanforderungen
und naturlichen Potentialen

Report

Area

Area.Level 0
Area.level |
Area.l.evel 2
Area.lLevel 3
Area.l.evel 4

Number of Area type Sum Area

Area types % (m?)
24 100.0 10685

4 16.6 1576

11 45.8 5112

2 8.3 658

6 25.0 2862

I 5.1 477

Habitatsanforderungen fir Foki-Spezien
U. Wissen Hayek, PLUS, ETH Zurich

33



SWISS VILLAGE ABU DHABI
Lehre FS2010

[ |
Chair for
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- EVALUATION SCIENCE CITY

Bewertung des ETH Campus Science City
ninsichtlich seiner CO2 Emissionen
1. Prazise Nachbildung der

Gebaudestrukturen.
2. Berechnung von CO2 Emissionen pro
2 _ Gebaude.
IE 3. Interaktive Exploration von
= = Verbesserungspotentialen.

CO2 Simulation, Science City
Chair for Information Architecture, ETH Zurich -

Chair for
Information
Architecture
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CO2 EMISSIONEN
STADT ZURICH

1. Prototyp zur stadtmassstablichen
Berechnung von CO2 Emissionen.

2. 3D Stadtmodell zur Berechnung der CO?2
Emissionen pro Gebaude.

3. GIS Daten assoziiert mit Evaluation.

4, Resultate Informationsvisualisierung und
parzellengenaue Listenauswertung.







EVALUATION VON
ZUKUNFTSSZENARIEN

Wie sahe ein Zurich in 100 Jahren aus, wenn
kein Atomstrom und keine fossilen Brennstoffe
mehr zur Verflgung stehen?

. Kompakte Gebaudestrukturen.
. Stadt der kurzen Wege.

Langdistanzen uber Schienenverkehr.
Lokale und exportierte Energieerzeugung.










A celebragao de eventos mundiais vem gerando
grande impacto nas cidades anfitrias. Além de trazer
visibilidade e investimentos, as sedes acabam rece-
bendo beneficios permanentes, o chamado legado do
evento. Cidades como Barcelona, Atlanta e Sydney
tiveram melhorias significativas em infra-estrutura e
outros aspectos urbanos, elevando a qualidade de vida
de seus cidadaos nédo sé durante mas também apés o
evento.

No Rio de Janeiro, os Jogos Pan-americanos de 2007
deixaram um legado de novas instalacées esportivas
e uma cidade mais organizada. A capacidade do Bra-
sil em sediar grandes eventos desportivos também foi
reforgcada, resultando na bem-sucedida campanha do
pais para sediar a Copa do Mundo de 2014 e os Jo-
gos Olimpicos de Ver&o de 2016 nos anos seguintes.
Eventos mundiais esportivos constituem oportunidade
real de mudanca de cenérios urbanos, motivados pela
paixdo das nacdes pelo esporte.

FALLSTUDIE PORTO ALEGRE

Porto Alegre, uma das cidades brasileiras que vai se-
diar jogos da Copa do Mundo de 2014, conjetura uma
série de alternativas de desenvolvimento consideran-
do tanto as demandas especificas do evento como a
solucdo de problemas antigos . A Universidade Federal
do Rio Grande do Sul, em parceria com a ETH Zurique,
esté realizou uma oficina colaborativa de desenho ur-
bano no periodo de 18 a 28 de Junho de 2010, tendo
como pano de fundo solugdes urbanisticas para cinco
grandes vazios urbanos inseridos na malha urbana de
Porto Alegre em diferentes regites da cidade. Com os
investimentos planejados para a Copa do Mundo de
2014, tais areas podem contribuir decisavamente para
articular a consolidagdo da malha urbana da capital
do Estado.

A Oficina Cenarios Urbanos da Copa do Mundo de
2014 foi concebida como estratégia para criar alterna-
tivas de ocupacgao de areas-chave de Porto Alegre e,
simultaneamente, possibilitar a afericdo das reagdes
do publico as alternativas. Utilizando ferramentas de
colaboragéo e comunicagédo, como video conferéncia,
maquetes eletronicas animadas, compartilhacéo de ar-
quivos na internet e redes sociais, a oficina promoveu
a troca de informagdes em tempo real entre a equipe
de composta pela UFGRS e pela ETH Zurique, e uma
rede on-line de politicos, lideres comunitarios, espe-
cialistas, profissionais, pesquisadores da UFRGS e de
outras universidades brasileiras. Foi a primeira de uma
série de oficinas a serem repetidas em outras cidades-
sede em colaboragao com diferentes universidades
brasileiras, a fim de explorar e simular os impactos do
maior evento futebolistico do planeta no planejamento
urbano das cidades-sede da Copa de 2014.
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O ALEGRE

Twelve cities in different states were chosen as World
Cup host cities. Manaus, Fortaleza, Natal, Recife,
Salvador, Cuiaba, Brasilia, Belo Horizonte, Rio de Ja-
neiro, S&o Paulo, Curitiba and Porto Alegre.

Porto Alegre is the eleventh most populous munici-
pality in Brazil and the centre of Brazil’s fourth larg-
est metropolitan area. It is also the capital city of the
southernmost Brazilian state of Rio Grande do Sul.
The city is the southernmost capital city of a Brazil-
ian state. Porto Alegre is one of the most important
cultural, political and economic centers of Brazil. Two
Mercosul countries, Argentina and Uruguay, border
Rio Grande do Sul.

Porto Alegre was the seat of the World Social Forum
in 2001, 2002, 2003 and 2005. As the second largest
city in southern Brazil, it is also an important industrial
center in this geographical area. Important Brazilian
universities, such as UFRGS, UFCSPA and PUCRS
are located there.

Porto Alegre in Numbers

* Population (2008).: ................. 1.438.830 habitants
« Area (2008): .....ccevveeinneeinnnnne, 496,8 km?

* Density (2008): .....cccevvnreeennnn.e. 2.896,0 hab/km?
 Urbanization Rate (2008): ...... 98,1 %

- llliteracy Rate (2000): ............. 3,45 %

- Life Expectancy (2000): ......... 71,59 years

« GDP (2007): ..ueieeeiieeeeeieeeee, R$ 33.434.026.000
- GDP per capita (2007): ........... R$ 23.53
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BUILDING TYPOLOGY ANALYSIS

RESIDENCIAL DE BAIXA RENDA | LOW INCOME RESIDENTIAL

VILAS HABITACAO DE INTERESSE SOCIAL
SQUATTERS SOCIAL HOUSING

Exemplo: Vila Dique Exemplo: Vila Farrapos




( )
SOCIAL Adress the drugs consumption problem
Facilitate the integration between social
groups of different income

ECONOMICAL ¢ Attract new high tech industry
e Prepare the city infrastructure to in-
crease income and positive visitor per-

ception during World Cup 2014

ECOLOGICAL e Improve air quality
e Protect vital green areas
¢ Upgrade waste management methods

TIME
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TOP TEN DEVELOPMENT GOALS - REGIONAL

AREA

-
4 2\ 4 ) 4 Y ) 4
AIR
FLOODING GARBAGE [ACCESSIBILITY DRUGS
QUALITY
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g
@ TRANSPORT (NETWORK, INSTALLATIONS)

TRANSPORTE (REDE, INSTALACOES)

RESIDENTIAL
RESIDENCIAL

INDUSTRY
INDUSTRIA

SERVICES (SPORT STADIUM, COMMUNITY, CONVENTION

CENTER, PORTALS, HOTELS, SHOPPING)
SERVICOS (ESTADIOS, COMUNIDADE, CENTROS DE CON-
VENCAO, HOTEIS, SHOPPING)

INITIAL PROJECT (SPORT ACTIVITIES, PUBLIC VIEWING)
PROJETO INICIAL (ATIVIDADES ESPORTIVAS, APRESENTA-
CAO PARA O PUBLICA)
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PORTO ALEGRE -
2014
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AREAS DE RESTRICAO | RESTRICTED AREAS PROJECAO DA POPILACAO | SIMULATED POPULATION

PROJECAO DE EMPREGOS | PLANNED EMPLOYMENT



PORTO ALEGRE -

AREAS DE RESTRICAO | RESTRICTED AREAS

PROJECAO DE EMPREGOS | PLANNED EMPLOYMENT
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TR

ACESSIBILIDADE | SIMULATED ACCESSIBILITY
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PORTO ALEGRE -
2050

7 i Ay Fr s

TOPOGRAFIA E RODOVIAS | TERRAIN AND HIGHWAYS

AREAS DE RESTRICAO | RESTRICTED AREAS

PROJEGCAO DE EMPREGOS | PLANNED EMPLOYMENT



TLT - Transporte Leve sobre Trilhos

LRT - Light Railway Transportation

Linhas de Transporte Hidroviario

Water Transportation

Vias arteriais princ

Main Arterial Road

Linhas de Onibus Ecoldgicos

Green Busses

pais da super m

s of the Supergri

Linhas do Metr6

Subway Line

Portais Principais:
Estacdes de Transporte
Transport Gateway

Aeromobvel

APM - Automatic People Mover

Portais
Estacdes de Transporte
Transport Hubs
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NEW TRANSPORT SUPERGRID

‘ TLT - Transporte Leve sobre Trilhos

LRT - Light Railway Transportation

Linhas de Transporte Hidroviario

Water Transportation

Linhas de Onibus Ecologicos
|

Green Busses

Aeromovel

APM - Automatic People Mover

Linhas do Metrd

Portais
EstacOes de Transporte
Transport Hubs

Subway Line

Portais Principais:
EstacOes de Transporte
Transport Gateway



verao 9h | summer 9am

| EISTUNGSFAHIGKET

verao 9h | summer 9am

&
dw N

o ——

o

.,
8
\¢
A ,\
™ &

*ﬁ- ;
&
N,
,-.#. il

—_———
-
Y
-
L]

*

NS

:
*r

50

*




EVALUIERTE §
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CLOUD-BASIERTE
MODELLIERUNG
UND VISUALISIERUNG

Partizipatives Planen benotigt interaktive

Werkzeuge, um Visualisierung und Simulation
Mmit den Menschen zusammenzufuhren.

1. Zugrif
2. Steue

- auf GIS oder Web GIS.
‘ung von Simulationsparametern.

3. Auswertung in Echtzeit.

He

KO

teuer

Pe

SO

nenstunde

mmliche Verfahren sind langsam und
in der Wartung (Hardware und

N).
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Web GIS nVidia RealityServer
15 o 1 P —C— CLOUD-BASIERTE

MODELLIERUNG
UND VISUALISIERUNG
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CityEngine ArcScene




Future Cities
[ 4| » ] [ A A] [Ef_] [+ €3 http: //www.futurecities.ethz.ch/

¢ (@ Google ) CLOUD‘BAS‘ ERTE
MODELLIERUNG
UND VISUALISIERUNG
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TEAM

FINAL ENROLLMENT
COURSE WEBSITE
DOWNLOAD LINKS
STUDENT SERVER

COURSE STRUCTURE
EXCERCISES OUTLINE
COORDINATE




COURSE TEAM

| Prof. Dr. Gerhard Schmitt
Head of Chair for Information Architecture

Il DIPL ING JAN HALATSCH

[l DIPL ING ANTJE KUNZE

IV MSC ARCH JULIA DYLLONG
V. HANS LEIDESCHER

V. BINGYI LI

VI TIM HOFFMANN

VII DENISE WEBER




COURSE TEAM

I PROF DR GERHARD SCHMITT

ecturer, research scientist
S on urban simulation and modelling

[l ANTJE KUNZE

IV MSC ARCH JULIA DYLLONG
V. HANS LEIDESCHER

V. BINGYI L
VI TIM HOFFMANN
VII DENISE WEBER




COURSE TEAM

I PROF DR GERHARD SCHMITT
Il DIPL ING JAN HALATSCH

Il Dipl Ing Antje Kunze
®» Cesearch scientist

o ? Emphasis on participatory planning

"
IV MSC ARCH JULIA DYLLONG
V. HANS LEIDESCHER

V. BINGYI LI

VI TIM HOFFMANN

VII DENISE WEBER




COURSE TEAM

Pl ING JAN

PROF DR GERHARD SCHMITT

HALATSCH

PLING ANTU

E KUNZE

IV MSc Arch Julia Dyllong
Phd student

Teach

INg and research assistant

V. HANS LEIDESCHER

Vv
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VII

BINGY!| LI

TIM HOFFMANN

DENISE WEBE



COURSE TEAM

I PROF DR GERHARD SCHMITT
Il DIPL ING JAN HALATSCH

[l DIPL ING ANTJE KUNZE

IV MSC ARCH JULIA DYLLONG

V. Hans Leidescher, Bingyi Li, Tim Hoffmann
Course assistants, MSC architecture students

VI DENISE WEBER




COURSE TEAM

I PROF DR GERHARD SCHMITT
Il DIPL ING JAN HALATSCH

[l DIPL ING ANTJE KUNZE

IV MSC ARCH JULIA DYLLONG
V. HANS LEIDESCHER

VI BINGYI LI

Vil TIM HOFFMANN

VI Denise Weber
Executive assistant, secretary office

Support for room access, etc.
Office hours: 9:00-15:30 (except Wednesday)




COURSE WEBSITE

5606

iA - Chair for Information Architecture » FS2012 | NEWSIM

-

>

123
Chair for
Information
Architecture

TEAM

TEACHING
FS12 | FUTURE CITIES
FS12 | NEWSIM
FS12 | COMPLEXCITY
FS12 | FOR GARBAGE
FS12 | PROJECTIONS

PUBLICATIONS

EVENTS

IN THE MEDIA

RESEARCH

OPEN POSITIONS

CONTACT

INTERN

ARCHIVE

| + |LAhtp://www.ia.arch.ethz.ch/category/teaching/fs2012-newsim/
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FS2012 | NEWSIM

MAJOR COURSE: NEWSIM

NEW METHODS IN URBAN SIMULATION AND MODELLING
COURSE NUMBER: 063-1358-12L

The course is structured into nine lectures, including cne guest lecture, nine exercises,
individual coaching hours every Thursday and independent work. Working in groups is a
core part of the didactic concept.

The course is coordinated with Simulating Urban Design Futures

Lecture, Mo 9:00-10:30, HIT F22 - Value Lab: Jan Halatsch, Antje Kunze, Lukas Treyer

=)
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STUDENT SERVER

Connect to Server

Server Address:

-------- \\schmitt-server.ethz.ch\schmitt-stud ( O~ )

--------

Favorite Servers:

7 afp://schmitt-server.ethz.ch/schmitt-stud
" smb://schmitt-server.ethz.ch/schmitt-stud

@ (Remove )




COURSE STRUCTURE

Lecture

Theory in urban simulation, modeling
and participatory planning.

1A

Chair for
Information
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COURSE STRUCTURE

Exercises

Represent the practical implementation of specific
aspects of the theory taught in lectures. All
exercises result in one urban planning project.

Dues are:
(@) written form,
(o) computed simulation examples

The case study area is Altstetten, Zurich. Target of
this course is to learn the important tools and
methods for the modeling, simulation, visualization
and analyses of the large scale urban models.

[ |
Chair for
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COURSE STRUCTURE

Graded test
Oral examination: to be announced.

Each test will be 20 minutes.
One student per test.

Pre-requisites are:

(a) Participation at least 80% of all ‘official’ events
(e.g. lectures, mid-term critics)

(b) successful participation on exercises




COURSE STRUCTURE

Semester Project
Final presentation May 07, 2012.

Semester project covers aspects of theory and practical

Implementation. Final delivery of project in written form anad
presentation.




COORDINATES

Lecture

HIT F22 Value Lab
Every Monday, 9:00- 10:30

Exercise

HIT H12
Every Monday, 10:45- 13:00

Lecturer

Jan Halatsch
laurbansim@arch.ethz.ch

Administration

Denise Weber
denise.weber@arch.ethz.ch
Office hours: 9:00-15:30 (except Wednesday)

[ |
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CONDITIONS

Participation

- at least 80% of all ‘official’ events
- signature at end of lecture and exercise

Certification and Grades
- successful participation on exercises, semester project
- oral exam: to be announced




EXERCISES OUTLINE

Case-study Altstetten (Zurich)

- Area 7.47 km?
- Population of 29,348

Exercises will be online each Monday
after Lecture

Legende

N
3

A5

3]

AItsltgt_teﬂn: 7.42 km2, '

 Meters,
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EXERCISES TIMELINE

27/02/12 05/03/12 12/03/12 19/03/12 26/03/12 02/04/12 09/04/12 16/04/12 23/04/12 30/04/12 07/05/12
CollabWorkshop Seminar Week Spring-Break Mid-Term Critic Final Presentation

E1

E2

E3

Semester Project

E4

ES

EG

- E1 CityEngine tutorials Part |

- E2 CityEngine tutorials Part ||

- E3 CollabWorkshop: DesignCode for Altstetten

- E4 Using GIS for procedural modeling and as data warehouse

- E5 Simulating development goals, economic growth and congestions
- E6 Creating a web-based interactive model of Altstetten



E1 - CITY ENGINE TUTORIALS |

Engne PO
File Eon Select Layer Graph Shapes Search Scripts Window Help
Y 4 T4+l Rev46 0060 V2 - " NAssign GGenerate 5 G W [ LveMode | ¥ @ 4w - - -
¢ “Vewport Lo~ WRWE v ¢S @~ v 0 § Viewpon OLRO-ERFE v sis~@~y -~ T s oo OCLEO-NEFE v ¢ i~ ' IhlelduaI Iearnlng Work through the ten
St R AR QT S i s -
s e - 4 V85 2 OO, B

selected CityEngine tutorials and the
prepared “Altstetten” CityEngine file.

- Please start early enough as it takes a lot of time
to work through tutorials and learn the software

. Demos: http://www.esri.com/software/cityengine/
Je= ™ , demos.html

1 @ Cwn et 400 -9 20020
. Sl Can Pos =204 04 85 08 31300
PoiPos  -SHH802 2775 (Det 1S D)

Cosr  NA(Ow YO0

i Free Memory: © M6MB] @ 7731[MB]

CityEngine Rotterdam example =
Source: www.procedural.com IA Information

Architecture



http://www.procedural.com
http://www.procedural.com

E2 - CITY ENGINE TUTORIALS |1

Individual learning. Work through the ten
selected CityEngine tutorials and the
prepared “Altstetten” CityEngine file.

- Please start early enough as it takes a lot of time to
work through tutorials and learn the software

Demos: http://www.esri.com/software/cityengine/
demos.html
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L3 - DESIGN CODE CATALOGUE

Collaborative Workshop

- Create a design code catalogue for Altstetten
regarding the main design patterns e.g. street profile,
block, building shape, facade,

GUIDELINES PATTERNS
fence, sidewalk (raised 3m), 1 parking lane (2m l
(2&nesthn)§&bwaké R e i g ;// .-

- mw stip 1 &nwmueealey(smpiamg 2R
S ), selback distance(asphalt, 6m), main building Whaoke
& St oficy
a lights (200m distance, at 1 side Loy dp
m f.gw I'O(Od w. 1S ) ”M”.u\d
= 3=
o Er

minor street taps the lots, 2 way oriented lots (main entrance

side / parking and delivery backside)
nly office buildings located at street side, parking at

X rd, ca 15% green space
o

to main street: deviding green strip with tree alley or
= N Pl ngg P y or hedge

25m height, rectangular, flat roofs,
= 7 stones + attic on top
2
©
Zz
a
=
=
@
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»  E3-CITY ENGINE

Determining urban rules for Altstetten

- First building prototypes: massing and

arrangements
- Street profiles according to the traffic concept

- Open space design inside CityEngine (parks,
water features, vegetation, etc.)

CityEngine 0 #dy Switzerland -
Source: i |egePVWFA™Urban Patterns IA Information
S re



E4 - GEOGRAPHIC
INFORMATION SYSTEMS FOR
CITY MODELING

Using GIS for procedural modeling and
as data warehouse
-Creation of large-scale urban patterns in

CityEngine using GIS data
-Visualization of different usages, densities, ..




ES5 - URBAN SIMULATION

‘|08:0El ClEn ey <] @) Groser iog o7 (a0

ngdrestyonaicninT HFRNMETES * Simulating development goals, economic
: growth and congestion

File Edit View Draw Select Modify Model Display Calculate Tools Help

otal Sunlight Hours e

“alue Range: 0 - 900 Hrs
(c) ECOTECT v5

- Creation of future scenarios and visions for
Altstetten, Zurich

- Designing urban patterns such as street networks
or building dimensions based on diverse flow

b
(s T

AR calculations (e.g. commuters, goods, heat, wind, ..)

// g Auto-Fit Grid to Objects...
Adjust Grid Extents »

| REPORTS | ANALYSIS | VISUALISE 3D EDITOR | PROJECT
2 Qor|v e b0

Select Grid Nodes
¥ CALCULATIONS

O Lighting Levels

® |nsolation Levels
@ Spatial Comfort

@ CFD Cell Blockages
® Load CFD Data

Perform Calculation...

R g AN

0/3596 [Smaps: GI MOP |30 DAY TRIAL
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E6 - VISUALIZATION

Creating a web-based interactive model
of Altstetten

-Simulating large-scale urban environments
-Programming realistic city models and revealed
iInformation as interactive as they can be

[ |
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FINAL PRESENTATION

Presentation in Value Lab

- Final Presentation in .ppt format
- Presentation of the 3D urban model with

Showcase
- 15 min. per group

Value Lab = |
Source: IA Chair ETHZ IA information
Architecture



THANK YOU!
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