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Generating 3D landscape models

Combine heterogeneous data:
= 3D buildings (city model)

= digital elevation models (DEM) -

- triangulated 3D points

= Landuse (streets, water, forest, parcels...) —

- 2D vector data with landuse type

- aerial / satellite images (no semantics)

/

= other objects
- trees, signs, street furniture v ‘\\3\»}%@;@“\7
- landmarks, POIS, ... = .‘N{/[wh«;\%\g‘i
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Smoothed streets in 90 meter DEM

= Adaptive flattening of streets improves original coarse
DEM

(energy function dependend from land use moves triangls)
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OSM-3D.org: OSM Landuse & SRTM DGM

OSM buildings in Germany:

SRTM DHM
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TiXNavigator 1.0.5 - http://www.gdi-3d.de
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OGC Web 3D Service (W3DS) draft

= delivers 3D scenes ?&eobachter Vertikale
- display elements N (Fiich = 30°)
AOV 1 ___Norden
- VRML, X3D, KML, Collada... e A aw = 0%

= Imports 3D city models
= defined http interface BBox Y

http://myserver/w3ds?
request=GetScene& : :
bbox=3448244,5540223,3448582,5540495& T g -
poi=3448410,5540385,0& BBox X

layers=trees,litfass,laterne,ampel,buildings,streets,rhein&
styles=treelitfass,laterne,ampel,bisque,black,lake

&aov=45&pitch=45&roll=20&yaw=270&distance=80& ..
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Support for streaming through tiling &

view dependent level of detail (LOD)

W3DS
3D City Models

-~/

92IAISS dEISM OO0

Foreach Tile

request=GetScene
&bbox={Tile.bbox}
&layers=DEM

Map 3D Clien

Visualization
Interaction

VRML 2.0

Tile

request=GetScene
&bbox={Tile.bbox}
&layers=Buildings
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New OGC W3DS Spec draft:
GetTile-Operation

= |nclude definitions of TileMatrix and TileMatrixSet

Tile Coordinates TileMatrixMaxX

TogLeﬁComerIggMMM rixMinX TileCol.TileRow Coarse resolution
l 4/ * Highest scale denominator
TileMatrixMax¥ —» | / “TileConaxis
| Matrix
I 00 10 Width-1,0 | - | (L]
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Scenegraph Transformations

Data as received from W3DN
in Map Projection CRS

(Spherical Mercator)

Data as displayed in the final
application in Cartesian
Coordinates
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LOD Implenéntation

Top level tile

Terrain model has multiple levels

Base levd

, Objects are loaded
tiles

at the base levels
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LOD Implementat

Tiles loaded into client
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Buildings in OSM

* more and more buildings (building=yes)
= Bing Maps

= Additional information
e.g. height, building:buildyear, name, addr:street etc.
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Modeling building:roofs

OSM key Exemplary Value Alternative

building:roof tile, slate, flat, tile_red, reet

building:roof:angle 30,45, 10, 15

building:roof:colour grey, red, brown building:roof:color

building:roof:material shingles, slate, cardboard

building:roof:orientation along, across

building:roof:extent 0.1,0.3

building:roof:ridge yes

building:roof:shape pitched, hipped, flat, ridged building:roof:style,
building:roof:type
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OpenLS local search/ Routing in OSM-3D

Hotel Martha 343 m
Tulip Inn Dresden 500 m \
Hotel Bayrischer Hof 503 m h » - " \ Park Plaza
The Westin Bellevue Dresden 709 m ! R YA - “ Best'Webstern
Hotel Am Terrassenufer 1115 m \ g ) ' L
Maritim Hotel Dresden 1155 m < 2 L . N

Alpha Hotel &

Hilton Dresden Hotel 1182m

Alpha Hotel 1183 m ‘ u
Steigenberger Hotel de Saxe 1377 m o = Ea

nh Hotel 1388 m e
Hotel Taschenbergpalais Kempinski 1412 \

Art “otel 1430 m '
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The Westin Bellevue Dresden Y ,, zmao‘se‘:i;osmgmfawudmn/aforo‘17m
= i, 4 i 29sec Gonhalflefton John-Foster-Dules-Alee for 0.04KM 0.0
B > 21 sec Go right on Grofe Queraliee for 0.22KM 0.2
Maritim Hotel Dresden i < \ y é e P R 4y e
E: £ - 4min 47 sec Golefton Bellevuealee for 0/43KkM._ 0.43

| \
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0.17

11sec Go left on TiergartenstraBe for 0.02KM 0.02
2min 19 sec Go right on Ben-Gurion-Strafe for 0.21 KM 0.21
3min 2sec  Go left on Potsdamer StraBe for 0. 13KM 013"

Mosse Palais
Arrived at destination! Potsdamer Strae 0

(Go left on Bellevueallee
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Thank you very much!

ARE THERE
ANY QUESTIONS?

Alexander Zipf

Chair of Geoinformatics
University of Heidelberg
zipf@uni-heidelberg.de
http://giscience.uni-hd.de




Hengstberger Symposium 2011

= Towards Digital Earth - 3D Spatial Data Infrastructures
= Heidelberg, September 7-8, 2011
= http://www.geog.uni-heidelberg.de/lehrstuehle/gis/3dde.html
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