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EFFICIENT REALITY-BASED 3D CITY MODELING —

1. CyberCity AG

2. 3D City Modeling — Levels of Geometry
- Photogrammetry (CyberCity-Modeler)
- LIDAR (Llght Detection And Ranging)

3. 3D City Modeling — Levels of Texturing
- Terrestrial Texturing
- Automatic Texturing from Aerial Imagery

Excursus: True-Orthophoto vs. Orthophoto
Management in ArcGIS 9 (ESRI)
VRGIS TerrainView™ (ViewTec AG)

= o

Applications
- Urban Planning/GIS
- City Marketing/Tourism
- 3D Landmarks

8. Conclusion
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CYBERCITY AG (Zurich — Los Angeles) =

INT. PARTNERS
ETH

Eidgendssische Technische Hochschule Ziirich
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partner

view!
SERVICES SOFTWARE SOLUTIONS
+ 3D City Models + CyberCity-Modeler A
+ True-Orthophotos « TerranView (ViewTec AG) (-D‘N; I
« Digital Terrain Models = i mapZday at !
+ Phatogrammetry in General -SANB@®RN -
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Kilian ULM, +41 44 300 13 44, kulm@cyhercity tv Next Generation 3D City Models — 21 June 2005



WWW.CYBERCITY. TV -

3D CITY MODELING - Levels of Geometry —
Block Modells Main roof structures Detailed roof
structures
N S
Building Building Sat:r"le;
Footprint Footprint images
e -
Stereo .
Building LIDAR LIDAR aerial Digital Terrain
Height Data Data images Model
+ + (+)
Digital Terrain Digitr;l‘l Terrain Building Footprint (for
Model odel roof overhangs)
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PHOTOGRAMMETRY - CyberCity-Modeler =
Semi-autormatic building extraction from BT e _-=
stereo imagery
— _.2-1. —
' f -
I-";.l .."'-,
CC-MODELER™
CC-DIGIT
|
CC-MODELER + DTM
CC-EDiT 3D City Model % CC-AUTOTEX
CC-MAPPING V3D
CAD Systems Visualization ArcGls 9

(Formats: DXF etc)

(Formats: FLT, %T etc.)

Kilian ULM, +41 44 300 13 44, kulm@cyhercity tv

MNext Generation 3D City Models — 21 June 2005

(Zhape, PGDOE, ArczDE)
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POINT CLOUD CODING SYSTEM L=
Example Code Measurement Rules
121 or 122
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CYBERCITY-MODELER (CC-EDIT) L=

CC-EDIT Improvement of the geometry
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Correction of overlappings ahd gaps

COwerhanong roofs by back projection of the bullding footprint
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3D MAIN ROOFS FROM LIDAR

3D CITY MODEL

LASERSCANNER DATA DERIVATION OF THE i
+ MAIN ROOF STRUCTURE CC-MODELER™

BUILDING FOOTPRINTS
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3D CITY MODELING - Levels of Texturing

Generic
Texturing

+ Texture library
* Not realistic

+ Regional texture types

« Automatic
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Automatic
. Texturing
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+ {Oblique) Aerial Imagery
* Realistic

» Automatic

Terrestrial
Texturing

+ Digital Photographs
+ Realistic/High resolution
* Manually applied
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CC-MAPPING — Texturing with terrestrial photographs

TEXTURED 3D CITY MODEL
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Textured 30 Mode! (TU Munich)
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CC-AUTOTEX — Automatic Texturing

g, Cyber City AcrialPhotoftef (CC-APhorel ) ¥2.0--—

Fle  Ede  Wew - Photo Calbronion  Image Help

Sw @ HEANLERE o0

Faady (o 13

353.000000 560, 000000 IFE0O000O0. 2751000000

Kilian ULM, +41 44 300 13 44, kult

MNext Generation 3D City Models — 21 June 2005



EXCURSUS: TRUE-ORTHOPHQOTO vs. ORTHOPHOTO
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. ORTHOPHOTO g

Cielande
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TRUE-ORTHOPHOTO ORTHOPHOTO
- Rectified using DTM and 3D City Mode! - Rectified using DTM
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MANAGEMENT In ArcGIS 9 (ESRI)

= Convertor of V3D model into/from ArcGIS

(o ‘Wite Dafa into Arclls (" Head Data from AchlS

{ LIEAR ‘ | Buslding Footprinis Stereo Aenal lrages CITh
L 1 [ : I

h
CyberCity-Modeler (CvberCity AG)

WaD File Browss |

Frojechon Comdinates System

Urknown Ca
Geometry Textures il Select... |
= Cube models *  Automatic gerenc texturing - —
«  Main roof structures «  Autornatic texturing from PGDE | ShapeFile |
+ Foofsinct detalled roof (obligue] aeriEt images
structures (e.g «  High resolution ferrestrial Setup Database
dOrmers, Chmneys) [ExtLinng

.*
ArcGIS 9 (ESRI)

g g 80 Analyst (ArcScene, ArcGlobe)

SDE Database Connechion Test. ..

Featss Class Mame:

Shapefile PGDB ArcSDE

Start E uit
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VRGIS TerrainView™ (ViewTec AG)

Bl Terrain¥iew - Yersion 20 RCL - Reutlingentys

File e Toos Help
O &6 = e
‘Expiorer
|1 Phrotas_Hambung
+-__| Pragr s
¥11_| RECYOLER
) System Vohame Diform
=-__] Terranisn?
=] Corfig
+ ] Hoechet
=1 | Reidlingsn
&% Reudnpsn
o Peutingan
- _'| Ziench
&% Berln-Cy-1-2
Hambirg-0.25-
kalsrubs b
Mhce= il 5=k
sazhing.bve

SChvEE I b

wign_gky b

PSR AU

| Swihzetlandls

vaen_cethoukve
4 *

| |Scens - ¥

=|-d= Objacts
F@ reudingen_houses_
E1@ meuthngen_tress.a

'JJ_I_ |

P K Nirvimation |2 o Aol B E || LG * Coréiouration
iswparl Coamntral
15000 AT
z 455,50 M AT & View 57 ;{T\j
Grourd .98 m ¥ Flight E--3 g i |
A0 FLE Mm% 7 gE:-r-itn* X/ 3
L o fewsl ;
\‘LLJH bt
-100 o 400
L x 23275 Chareri e sh
LK
& | Ay 19,54 345,60 -2E6T Tefrzin colision Plam 0 ks
g:
2
=
41 fos

Kilian ULM, +41 44 300 13 44, kulm@cyhercity tv

MNext Generation 3D City Models — 21 June 2005



WWAWW.CYBERCITY. TV -

LEVEL OF DETAIL (LOD) %

LEVEL OF DETAIL (LOD)

LOD Setup Dialog
”':l of Lod Laves E ~ "
o Level 1 Level 2 Level 3 Level 4
|0, Leyvel i1 v: Geametn [__r_., T =
Ve plocror: Image Size | 125% o

Mir. Distance i]}l][l Max Diztance |'1'|_'|_[|-|j|'[|'|'_|_

Texture 100 % Texture 20 %
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URBAN PLANING
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URBAN PLANING
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L]

GIS ANALYSIS L =

» Line-of-sight (e.q.
telecommunication,
homeland security etc)

* Analysis/Simulation of
flooding

 Volumetric calculation

« Polution transmission

target
= |ine-of-sight
== l|ine-of-sight occluded
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CITY MARKETING / TOURISM - www.Map2day at L =
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3D LANDMARKS
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3D LANDMARKS
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FAZIT ==

« Combination of Level of Geometry and Texturing

« Quality Assurance and Consistency with 2D data

« Automatic Texturing as a cost-effective alternative

« Management and Use in ArcGIS (ESRI) — 3D GIS

« Real Applications in Urban Planning and Public Communications

« Interdisciplinary Applications (Planning, Marketing, GIS etc.)
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THANK YOU!
Kilian ULM, kulm@cybercity.tv
€ _ -

CyberCity AG CyberCity 3D LLC
Schaffhauserstr. 481 222 N. Sepulveda
P.O. Box Suite 1800
CH 8052 Zurich El Sequndo CA 90245
SWITZERLAND USA
WWW.CYBERCITY.TV WWW.CYBERCITYLLC.COM
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