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ά{ƳŀǊǘ ŎƛǘƛŜǎέΥ ŦǳǘǳǊŜ ǘǊŜƴŘ 

ÅAccordingto the UNWorld UrbanizationTrend(http://esa.un.org/), in 2050about
66%of the world populationwill live in urbanareas.

ÅBy2030, the world is projectedto have41 mega-cities with more than 10 million
inhabitants.

Å It is clearthat a more efficient mapping, understandingand managementof the
urbanecosystemis requiredҦά{ƳŀǊǘ/ƛǘȅέconcept

All these numbers and future trend 
encourage the rapidly growing sector of  

3DGEOSPATIAL DATA AND 
GEOINFORMATICS TECHNOLOGIES 

SUPPORTING SMART CITY STRATEGIES 

www.eureka-smart-cities.org



ά{ƳŀǊǘ ŎƛǘƛŜǎέΥ о5 /ƛǘȅ aƻŘŜƭƭƛƴƎ

The need for a realistic 3D modellingfor cities is evident and an increasing spectrum 
of potential applications urgently demands advanced methods

for efficient and automated urban reconstruction.

3D City 
Modelling: 
open issues

The potential of 3D data is mainly confined to visualization 
purposes, although the geometry and the appearance of 
3D building models are just the tip of the iceberg.

Significant manual editing and unrealistic assumptions 
are still required, although the geometry of historic city 
centres is far away from the άaŀƴƘŀǘǘŀƴ-ǿƻǊƭŘέ. 

Oblique airborne photogrammetry is rapidly maturing, 
although its potential is still underexploited especially when it 
comes to the use of oblique views for façade modelling.



The SENECA project

Therefore, the major challengetoday is to create automatic procedures that make 
best use of available technologies and data.

Geospatial data 
modelling 

Geoinformatics 
technologies 
development 

3DOM= 3D Optical 
Metrology

Bruno Kessler 
Foundation

High-tech SME 
for innovative 
GIS solutions

Smart and SustaiNablE 
City from Above
seneca.fbk.eu



The SENECA project

In this framework, the project aims to support the actual exploitation and 
valorisation of urban 3D reconstruction by developing innovative solutions that 

GEOMETRY CAPTURE: 
3D POINT CLOUD

GEOMETRY MODELLING: 
3D BUILDING MODELS

GEOMETRY ENRICHMENT:
3D GEO-DATABASE 

MANAGEMENT SYSTEM

(i) efficiently exploit the aerial 
photogrammetric workflow 
(aerial triangulation and dense image 
matching)

(ii) derive topologically and geometrically 
accurate 3D geo-objects with a multi-
scale approach

(ii) link geometries with ancillary 
information within a scalable and 
expandable 3D environment



Case studies

The developed methodology is tested on two test sites, that vary in urban 
characteristics and pose different reconstruction challenges.

Google Earth

Trento (Italy)

Population: 117.000 inhabitants
Test area: 3.5 x 1.5 km
Geography: it lies on the banks of the 
river Adige, in the homonymous valley. 
It is surrounded by the Alps.
Urban characteristics: it presents older 
buildings with complex shapes 
(Romanesque, Medieval and 
Renaissance style), located in a densely 
built city centre. The outskirts contains 
residential and commercial buildings.

Graz (Austria)

Population: 280.000 inhabitants
Test area: 3.0 x 1.5 km

Geography: it is situated on the banks of 
the river Mur. It lies in a basin, southeast of 

the Alps.
Urban characteristics: it presents a 

medieval main square surrounded by 
narrow streets, with Renaissance and 
Baroque architectures. The outskirts 

features single houses in a residential area.



Input: spatial data

1. VIS airborne oblique and/or nadir images 

UltraCamXPrime 
(Trento ςflown by AVT)

UltraCam Osprey I
(Graz ςflown by Vexcel)

Nadir Nadir Oblique 45Á

Sensor size (mm) 103.86 x 67.86 70 x 45 
23.5 x 36 (L/R)

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 75/65(*)

# Images Nadir/Oblique 397 20/160

#  GCP/CP 14/6 4/3

(*) Computed on nadir images

Source: Vexcel Imaging



Input: spatial data

2. Thermal orthophoto 
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TABI-1800
(Grazςflown by AVT)

Date and time
20 Dec. 2011

19:38 ς22:02 CET

Processing

Å Raw thermal data processed by 
ITRES Research

Å Orthorectification based on 
LiDAR DSM

Orthophoto spatial 
resolution [m]

0.60

Source: AVT and ITRES

3. Land cadastre map with building footprints 
(and land parcel IDs)


