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WebMapService für 3D-Karten 

http://stuttgart.geoplex.de/ 

Copyright © 2016 Open Geospatial Consortium 



The team 
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Focus on 

 

• 3D geospatial data 

infrastructure 

 

• Urban simulation 

 

• 3D visualization 



Geoinformatics Contribution  

• Simulation software on city level and beyond 

 

• Provide suitable data sets for simulation and planning 

 

• Make simulation and data accessable as easy as possible to 

professionals AND citizens by 

 

• Service-oriented IT infrastructure 

• Standards (OpenGeospatial consortium / INSPIRE) 
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Example: Energielabel Atlas NL 
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http://energielabelatlas.nl/ 

http://energielabelatlas.nl/


In 3D?! 
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EU Joint Research Center 

Energy and Location Workshop 

November 2015 
https://ec.europa.eu/jrc/en/publication/spatial-data-modelling-building-

stock-energy-needs-proceedings-workshop-ispra-24-25-26-november-

2015 



CityGML 
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Common Urban Information Model 

© OpenGeospatial Consortium 

© Fraunhofer IGD 



3D City Models 
 

 Common Urban Information Model 

Europe 

Germany 

State (ADV) 

Municipality 

INSPIRE building model 

(CityGML INSPIRE ADE) 

CityGML ADV profile 

CityGML ADV profile 

CityGML  

SIG3D Modelling Guide 
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Data availability 

Germany:  

• Almost all buildings available in LoD 1 

• LoD 2 is work in progress, about 80% achieved 

• Notopen data (besides Hamburg and Berlin) 

 

Europe: 
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Data availability 

 

Europe: 
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The Netherlands: Nation wide LoD 1 Model announced as open data  

(F. Biljecki, TU Delft, Smart Data and Smart Cities, Split, Sep. 2016) 



3D Building Model 
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Data capturing: 3D Building Model 
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Ahn2.pointclouds.nl 

640.000.000 Points 



3D building model 



# Building Physics 
# Building usage 
# Refurbishment scenarii 

Building 

Libraries 

SimStadt 

Analysis 

Simulation 
Model 

Simulation 

3D-Geodatenserver 

Quality check tool 

3D City model 
Building 

Attributes 

Building Type

Building Nr

Residential

Building Nr

Mixed

Building Nr

Non-

Residential

An[m2]

Residential

An[m2]

Mixed

An[m2]

Non-

Residential

A/V

Residential

A/V

Mixed

A/V

Non-

Residential

Ht' [W/m².K]

Residential

Ht' [W/m².K]

Mixed

Ht' [W/m².K]

Non-

Residential

Q[kWh/a]

Residential

Q[kWh/a]

Mixed

Q[kWh/a]

Non-

Residential

TOTAL 615 196 24 175710,5 81622,4 22258,8 0,533 0,474 0,527 1,107 1,320 1,292 24469498 12373248 4303973

EFH_B 2 1 0 1017 68 0 0,608 0,901 1,431 1,650 161985 23877 0

EFH_C 0 0 2 0 0 321 0,877 1,410 0 0 97830

EFH_H 1 0 0 169 0 0 0,883 0,750 21048 0 0

EFH_I 1 0 0 98 0 0 0,604 0,560 6931 0 0

EFH_J 2 0 0 119 0 0 0,818 0,416 13250 0 0

GMH_B 55 61 4 17547 24710 1625 0,405 0,413 0,430 1,926 1,958 1,900 2875895 4399297 382320

GMH_C 14 2 0 6282 670 0 0,376 0,467 1,780 1,873 895067 121163 0

GMH_D 8 1 0 5229 640 0 0,364 0,337 1,628 1,660 743695 93356 0

GMH_E 0 0 1 0 0 4308 0,350 1,590 0 0 820281

MFH_B 274 67 5 70561 18952 2186 0,430 0,479 0,468 1,513 1,549 1,533 11623786 3559873 432209

MFH_C 25 14 4 9719 3729 4102 0,404 0,470 0,420 1,549 1,536 1,560 1699769 673117 930480

MFH_D 17 34 1 5899 9759 172 0,415 0,458 0,582 1,495 1,430 1,340 1125284 1678569 20222

MFH_E 0 0 1 0 0 1729 0,449 1,510 0 0 340900

MFH_F 0 0 1 0 0 2503 0,497 1,250 0 0 478824

MFH_G 7 1 0 4304 513 0 0,429 0,499 0,975 0,990 528935 74605 0

MFH_H 35 1 2 21003 533 2914 0,438 0,350 0,397 0,865 0,840 0,740 2277819 63237 403439

MFH_I 69 2 1 17051 1129 908 0,395 0,403 0,554 0,495 0,492 0,520 1179958 88329 90518

MFH_J 76 11 0 12879 20796 0 0,493 0,421 0,424 0,408 819510 1575657 0

RH_B 6 1 1 1636 124 39 0,518 0,495 0,810 1,389 1,450 1,440 280491 22168 6261

RH_D 1 0 0 151 0 0 0,635 1,330 30713 0 0

RH_H 2 0 1 263 0 1452 0,812 0,487 0,860 0,710 39284 0 300688

RH_I 20 0 0 1785 0 0 0,566 0,547 146078 0 0

RH_J 11 0 0 826 0 0 0,541 0,376 68181,780 0 0

2D Map 3D Viewer 
Export 

Outputs 

Urban Simulation 

Irradionce & 
shadow 



SimStadt: Heat Demand  

../../../../../Videos/Aldingen 3D Web Scene Workflow [1m 18s].mp4
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Simulation as a Service for citizens 

3D Geospatial 

Data Server 

Building 

Simulation 
W

P
S

 

WFS 
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Sensor Observation Service (SOS) 

http://www.hft-stuttgart.de/Forschung/Reallabor/ 



 

 

 

Web-based Visualization 
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HFT Forschung 



Data Mangement: Sirene Server 

HFT Forschung 
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Centralized 3D database on  

european level 

Sirenenserver nach J. Lanier: Wem gehört die Zukunft? 

„Steve Jobs Modell“: 



Distributed Databases 

HFT Forschung 
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National databases  

„Bill Gates Modell“ 

Platform + Interfaces 

3DPS 3DPS 3DPS 3DPS 3DPS 3DPS 



3D Pilotprojekt Heckfeld 

Folien Daniel 

 

 

 

 



3D Portrayal Service 

Scenegraph 

Images 

HFT Forschung 

Standard Working Group  gegründet 2013 (OGC TC Meeting ESRI, Redlands) 

Chair: Volker Coors, Fraunhofer IGD / HFT Stuttgart 

Co-Chair: Thorsten Reitz, ESRI 

Editors: Benjamin Hagedorn, HPI & Simon Thum  / Ralf Gutbell, Fraunhofer IGD 



OGC TC Meeting Washington März 

2016  

The 3D Portrayal Service SWG recommends that the OGC Technical 

Committee approve an electronic vote to approve release of OGC 15-001r4 

“OGC 3D Portrayal Service” as an OGC Adopted Standard 

 

Voting endet am 8. Mai 2016 



CESIUM 3D-Tiles 

HFT Forschung 
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CESIUM 3D-Tiles 

HFT Forschung 
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Related projects 
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Serviceorientierte Architektur für Smart Cities 

http://www.ci-nergy.eu/ 

Ministerin Theresia Bauer eröffnet  

Zentrum Angewandte Forschung  

Urbane Energiesysteme und  

Ressourceneffizienz (Ensource)   
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i_Cities (BMBF) 

2017-2020 (4 years), 5 Million Euro funding 



 

 

 

Proposal 
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HFT Forschung 



Overall aim 

• Distributed 3D building database for Europe 

• Services for bulding energy performance analysis / simulation 

accessable via web-browser  

• Upload of demain specific attribute data sets to refine database 

 

• Challanges: 

• Minimum data requirement: LoD 1 building model, year of 

construction and building usage 

• The more data the better the simulation (refurbishment etc) 

• Data privacy, conditions of data usage 

• Performance 
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Iterative Development 

1. Heating demand simulation based on INSPIRE building LOD1 data 

set (Ludwigsburg / LGL BW data set); tools: Georocket, SimStadt, 

Cesium for web based 3D visualization using 3D Portrayal Service 

 

2.  Add a second similar use case for another european city (Vienna?) 

 

3. Develop guideline and interface for other cities to participate; either 

by setting up an own server or upload data set 

 

4. Scale to national / state level (BW, The Netherlands, …) 
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Kontakt 

 

Prof. Dr. Volker Coors 

volker.coors@hft-stuttgart.de 

http://www.coors-online.de 
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Our Contribution 
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Applications 

 

 

 

Common Urban Information Model 

Transport & 

Traffic 

Urban Planning 

Land Mgmt. 
Energy 

Mgmt 
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Sensors (Smart Meters), Actors (control), M2M 


