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Creating a Virtual Earth



Microsoft® Virtual Earth

Location-Awareness 

on the Internet



2005: Virtual Earth Mission

The goal of Virtual Earth is being the best platform 
and providing the best information and imagery to 
serve all the geographical aspects of any business



2005: Virtual Earth Vision

 3000 cities in 5 years!

 World-wide coverage

 >90% cost reduction over current methods

 Fully automated processing is the only solution

 Multi-ray photogrammetry is the core technology 
for automated 3D framework generation



Virtual Earth Data Sources

 Satellite images

 UltraCam
images

 Oblique images

 Street side images

http://local.live.com/


One Core Data Source

 Satellite images

 Oblique images

 Street side images

 UltraCam
images

http://local.live.com/


3D Framework Production

 UltraCam images are the data source for the 
automated 3D framework production

 Images are used to

• Generate the Digital Surface Model

• Generate the Digital Terrain Model

• Generate the Classification Map

 DSM & DTM & Classification are then being used to 
generate the 3D vector model automatically

 Then images are applied to texture the scene



Denver







Virtual Earth Requirements

 UltraCam images are the data source for the 
automated 3D framework production

 Keys to automation 

• High overlap images
(multi ray photogrammetry)

• Multi-spectral images

• High dynamic range >12 bits

• Geometric accurate images

• Paralaxe free images



Multi Ray Photogrammetry

 80/60 flight 
pattern: up 
to 12 rays 
per ground 
pixel

 Effective 
occlusion 
avoidance

 Robust and 
highly
automated



DSM by Multi-Ray 
Photogrammetry

 Source

• Set of high
resolution images

• 80/60 overlap

• Up to 12 rays per 
point



DSM by Multi-Ray 
Photogrammetry

 Process

• Automated dense
matching

• Extremely robust 
due to high
redundancy

 Result

• High res. DSM

• > 50 „points/sqm“

• << 10cm accuracy



High Resolution DSM



DSM & True-Ortho



“Photogrammetric” 
Workflow

 Classification Map 
automatically 
generated by Computer 
Vision

 Result: 10-15 classes 
such as buildings, 
vegetation A, 
vegetation B, road, 
concrete, sand , …



DTM Generation By Winston-
Salem Filtering



Automated Object Extraction

 DSM, DTM, Classification

 Automated object extraction



Automated Building 
Reconstruction

 Automated 
extraction of roof 
polygons

 Extrude 
completed roof 
geometry to the 
DTM

 Phototexture
from UltraCam 
images 



Automated Building 
Extraction

Combined with DTM and Ortho in Virtual Earth





Apartment complex 
in Atlanta



2.5 Dimensional Building, 
Denver, CO

2.5D has its limitations!



2009: BING maps



Bing Maps Platform

Not Supported



Bing Maps Platform

Not Supported



Bing Maps Platform

Not Supported



Bing Maps Platform

Not Supported



Bing Maps Platform

Not Supported



Bing Maps Platform

Not Supported



How Bing Maps is used today

13 Examples



Bing Maps Platform

Not Supported



Advertisement



Virtual Earth for Tourism
Johannes Kebeck

VE Technology Specialist 

jkebeck@microsoft.com

mailto:jkebeck@microsoft.com


Locator-Type Applications

http://www.london-
executive.com/propertybird/

http://www.london-executive.com/propertybird/
http://www.london-executive.com/propertybird/
http://www.london-executive.com/propertybird/


Real Estate

My Appartement

Supermarket

Bus Stop

Pizzeria

Irish Pub



Directions



Games

http://rbrundritt.spaces.live.com/Blog/cns!E7D
BA9A4BFD458C5!756.entry

http://rbrundritt.spaces.live.com/Blog/cns!E7DBA9A4BFD458C5!756.entry
http://rbrundritt.spaces.live.com/Blog/cns!E7DBA9A4BFD458C5!756.entry


Mashups & Community Sites



Community Integration

http://rideplanner.harley-
davidson.com/rideplanner/ridePlanner.jsp?locale=e
n_USn

http://rideplanner.harley-davidson.com/rideplanner/ridePlanner.jsp?locale=en_USn
http://rideplanner.harley-davidson.com/rideplanner/ridePlanner.jsp?locale=en_USn
http://rideplanner.harley-davidson.com/rideplanner/ridePlanner.jsp?locale=en_USn
http://rideplanner.harley-davidson.com/rideplanner/ridePlanner.jsp?locale=en_USn


Tracking



Tracking



BP HMS



HIC Myanmar



City of Miami



EMEA Customers
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Extensibility & Integration

6 Examples how to interact



Bing Maps Platform

Not Supported



Microsoft Joined the OGC



GeoRSS / KML / KMZ / GPX



Getting Started Has Never 
Been So Easy

http://www.popfly.com

http://www.popfly.com/


Microsoft Popfly



Bing Maps Interactive SDK



Bing Maps Interactive SDK



Intellisense for JavaScript

http://www.codeplex.com/VEJS/

http://www.codeplex.com/VEJS/


Bing Maps

Silverlight



What Type Of Data Can We Add?

 Vector data

• Javascript

• GeoRSS

• KML/KMZ

• GPX

 Raster Data

 3D-Models



Supported Formats for Data 
Import
 Caligari Object, *.cob
 DirectX, *.x
 StereoLithography, *.stl
 3D Studio Binary, *.3ds
 3D Studio Project, *.prj
 3D Studio ASCII, *.asc
 Autocad, *.dxf
 Lightwave 5.6, *.lwb, *.lwo
 VideoScape, *.geo
 Wavefront, *.obj
 Imagine, *.iob
 Caligari Amiga, *.sob
 Adobe Illustrator, *.ai
 PostScript, *.ps
 Encapsulated PS, *.eps
 trueSpace Selection, *.sel

 To import 3D KML/KMZ and Collada
see Hannes Virtual Earth Blog

 To import CityGML use 3rd party 
tools such as Safe FME to generate a 
Format that trueSpace understands 
(e.g. Wavefront)

http://johanneskebeck.spaces.live.com/blog/cns!42E1F70205EC8A96!6520.entry
http://johanneskebeck.spaces.live.com/blog/cns!42E1F70205EC8A96!6520.entry
http://johanneskebeck.spaces.live.com/blog/cns!42E1F70205EC8A96!6520.entry
http://www.safe.com/


Wikipedia from Bing Maps



Web Cams



MSR ICE & HD View



MSR ICE & HD View



Working with Layers 
VETileLayer (Raster Data)

Your Web Server

MapControl

1

2



Exceed the Standard Zoom-
Levels



Client: Web-BrowserYour Web-Server

Your Database-Server

Web Handler
• Data-Reader
(Executes SQL Query)

• String-Builder
(Creates JavaScript)

Database Access with the 
AJAX Control

AJAX-Call



Bing Maps & SQL Server 2008 
- Analysis



Adding Charts



ArcGIS 9.3 - Desktop



ArcGIS Geoprocessing in Bing 
Maps



Dynamic Tile Layer (WMS)



Caligari trueSpace 7.6



Time Controls



Orientation Controls



WWW.BING.COM

New Release: October 2009 

The goal of BING maps is being the 
best platform and providing the best 
information and imagery to serve all 
the geographical aspects of any 
business

http://www.bing.com/

