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A Accordingo the UNWorld UrbanizationTrend(http://esa.un.org/), in 2050about
66% of the world populationwill live in urban areas

A By2030 the world is projectedto have41 megacities with more than 10 million

iInhabitants
A It is clearthat a more efficient mapping understandingand managementf the
urbanecosystenmsrequireda { Y I/ NJic@neept
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Allthese numbers anéuture trend
encourage the rapidlgrowing sectonf
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www.eurekasmart-cities.org
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The need for aealistic 3D modellindor cities is evident and an increasisigectrum
of potential applicationsirgently demands advanced methods
for efficient and automated urban reconstruction.

The potential of 3D data imainlyconfined tovisualization
purposesalthoughthe geometry and the appearance of
3D building models are judhe tip of the iceberg
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3D C_Ity 1) Significant manual editing and unrealistic assumptions
Modelllng: f § are still requiredalthoughthe geometryof historic city
open iSSUGS _ centres is far away from theét a I Yy K FgUu2UNI YR €

Oblique airborne photogrammetry is rapidly maturjng
: althoughits potential is stilunderexploited especially when it
‘ comes tothe useof oblique views forfacademodelling.
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Therefore, themajor challengeoday is to create automatic procedures that make
best use of available technologies ami@ta.
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In this framework, the project aims to support thetual exploitation and
valorisation of urban 3Deconstructionby developingnnovative solutionsthat

[ ) (i) efficientlyexploit the aerial

photogrammetric workflow
(aerial triangulation and dense image
matching

GEOMETRY CAPTURE:
3D POINT CLOUD

GEOMETRY MODELLING ' Y A % (ii) derive topologically andeometrically
3D BUILDING MODELS 4VWW = &= &/ accurate 3Dyecobjects with a multi

L scale approach
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GEOMETRY ENRICHMEN &

(if) link geometries with ancillary
3D GEGDATABASE

information within a scalable and
expandable 3D environment
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The developed methodology is tested two test sites that vary in urban
characteristics and pose different reconstruction challenges.

Graz (Austria)

Populationt 280.000 inhabitants

Test area3.0 x 1.5 km

Geographyit is situated orthe banks of
the river Mur. It lies in a basisoutheast of

the Alps

Urban characteristicsit presents a
medieval main square surrounded b
narrow streets, with Renaissance an
Baroque architectures. The outskirt
features single houses in a residential are

Trento (Italy)
Populationt 117.000 inhabitants
Testarea3.5 x 1.5 km

Geographyit lies on the banks of the
river Adige, irthe homonymous valley.

It issurrounded bythe Alps.

Urban characteristicsit presents older
buildings with complex shapes
(Romanesque, Medieval and
Renaissance style), located in a densely

built city centre. Theutskirts contains
residential and commercial buildings.

Google Earth|
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1. VIS airborne oblique and/or nadir images

UltraCamXPrime UltraCam Osprey |
(Trento¢ flown by AVT) (Grazg flown by Vexcel)
) Computed on nadir images Nadir Nadir Oblique 43
: 23.5 x 36 (L/R)
Sensor size (mm) 103.86 x 67.86 70 x 45 71.5 X 23.5 (F/B)
Focal length (mm) 100.5 51 80
GSD (m) ~0.10 ~0.12)
Y/X Overlap (%) 80/60 75/650)
# Images Nadir/Oblique 397 20/160
# GCP/ICP 14/6 4/3
ULTRACAM
/ R R
N

Source: Vexcel Imaging
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Identical image Cortent
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2. Thermal orthophoto 10
Source: AVT and ITRES
5
TAB#1800
(Gragz; flown by AVT)
0
: 20 Dec. 2011
Date and time 19:38¢ 22:02 CET 5
A Raw thermal data processed by
Processin ITRES Research
g A Orthorectification based on
LIDAR DSM e -10
Orthophqto spatial 0.60
resolution [m] "
3. Land cadastre map with building footprints 20

(and land parcel IDs)



