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EuroSDR: Ziele, Aktivitdaten und Vorteile + EuroSDR

* Eine europaische Plattform fur die Zusammenarbeit von behordlicher
Vermessung, Forschungsinstituten und dem privaten Sektor

* EuroSDR in a nutshell
= Organization and structure
= Actitivies in research and education
» Meetings and members

* Nutzen der EuroSDR fur die beteiligten Gruppen - Projektbeispiele
= Benchmark on Image Matching (2012 — 2014)

= Benchmark on Semantic segmentation of high-resolution 3D point clouds and textured
meshes (2020 — 2022)

www.eurosdr.net



x x * * European Spatial Data Research

« EuroSDR

EuroSDR — European Spatial Data Reseach

Non-profit Organisation seit 1953 (OEEPE)

X +x * * « pan-Europaisches Netzwerk, verbindet National
¥ Mapping and Cadastral Agencies (NMCAs) mit
+ EuroSDR Forschungsinstituten

« Ca 20 Mitgliedslander

» Mitglieder sind Behorden (swisstopo, BKG) und
Forschungsinstitute

« /weck und Ziele

- gemeinsame Durchfuhrung angewandter
photogrammetrischer Forschungsprojekte

- Dokumentation und Bewertung des Stands der
Forschung

- Bildungsaktivitaten zur Verbreitung des aktuellen
Forschungsstandes

Wissenstransfer zu NMCAs uber aktuelle
technologische Entwicklungen

www.eurosdr.net

((a Research Organ.




x x * * European Spatial Data Research

**EuroSDR
Operations and activities

« Research projects

* Publications and info dissemination
« Educational activities

e Technical Commissions

« Board of Delegates meetings

* Workshops

www.eurosdr.net



x x * * European Spatial Data Research

« EuroSDR

Five technical commissions

« Data Acquisition — Jon Mills (UK)

- Data Processing, Modelling & Integration — Norbert Haala (D)
* Information Usage & Visualisation — Martijn Rijsdijk (NL)
 Business Models & Operations — Frédéric Cantat (FR)

 Knowledge Transfer — Anka Lisec (Sl)

www.eurosdr.net



x x * * European Spatial Data Research

* *EuroSDR

Commission Structure

The EuroSDR Commissions serve as a catalyst between the research projects
and the EuroSDR network

Commissions organize
/ run activities and
events based on
NMCAs inputs / needs.

Commission 4 The Commissions give
“Business Models a report on the relevant
Cl K I activities at every Board
of Delegates meeting.

www.eurosdr.net



x x * * European Spatial Data Research

« EuroSDR

EuroSDR network — other organizations

— isprs
eurogeographics NS

information from imagery

OoGC

Orpen Gesspatial Consortium, [ne.

izl | International
Iso Organization for
N Standardization

...and more to come...

www.eurosdr.net
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« EuroSDR

European Spatial Data Research

EuroSDR associate members - Industry

& esri % HEXAGON

THE SCIENCE OF WHERE

spatial M
artografic | Geolbdgic
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...and more to come...
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x x * * European Spatial Data Research

« EuroSDR

Board of Delegates (BoD) meetings

* Meet twice per year in the member countries
* Reports from research activities (Commissions)
« Keynote presentations

 Breakout sessions and focussed discussions — define actual
topics of interest and sharing best practise

www.eurosdr.net



X *x Xk % European Spatial Data Research

« EuroSDR

Research activities

« Applied research (1-3 years) carried out through projects and
workshops

* Real-world problem of members (NMCASs)

« Securing timely, research-based knowledge

« Knowledge transfer through active participation

« Experiments using data acquired/provided by participants

« Research activities are be executed by EuroSDR alone or in
collaboration with other organizations and companies.

* Publication of results in official EuroSDR book series

www.eurosdr.net



x x * * European Spatial Data Research

* *EuroSDR

Publication and information dissemination

x * W
: . al *x X
., + EuroSDR ¥

Univessities in Curope for the purpose of applied research in spatial data provision, management and delivery,

B LatesTNEws IN THE PICTURE
Update on project ‘Intemational benchmarking on terrestrial laser

scanning [TLS) methods for farestry _
7 agi 2013 +

¥
The Internasianal benchmarking of terrestrial Laser scanning methods far forestry applicatians E SDR
progroesod s planned. The tos éseacots ware relcazed n Fob, 2015, + EUro.

© Read mare

European Spatial Data Research

December 2018

The new website of EuroSDR is anline!

The ald wetsite can still be visited on @

Final Program and Invitaticn to the 55th Photogrammetric Week,
15 weww curCsrdreiand.net

& Stuttgart, Sept7-11, 20°

1
v IREa

—— Registration for e learning courses
55" Phatogrammetric Week 2015 are opent

The 2015 series af e-learning courses
from EurnSDR 15 @ now apen far

- regstration

k® orcacmar

& Workshop announcement on Web-based Education Services ~ E E
ey g in National Mapping

S e e s o orn you sbout he 5P Worksnop Advances n Web-based Educaton

| Services garied oy Workig Grous W1, W2 nd IR,

Crompvoets, Rob Lemmens

© Read mare

" Outcome workshop: Preparations for Sentinel-2 in Europe
- J—
EurnSOR, Norveay Digital and Norwegian Space Centre organised the workshap *Freparations -

For Sen: In Osla 25th and 26th November 2014, In tatal abous 40 persans
attended the 2 dayworkshap.

OxTicidl Pabdication ¥ o8

Official
publication series Workshop reports
(more than 70 books)

www.eurosdr.net

www.eurosdr.net




x x * * European Spatial Data Research

« EuroSDR

« Dialogue-based events on state-of-
the-art topics

* Presentations by experts in the field

« Small, focussed groups
(usually < 50 participants)

« May result in identification of
research topics

— + Planning and dissemination of
information on research activities

A ° Documentation and information is
. available for members

= . Short term approach (< 6 months
from idea to realisation)

www.eurosdr.net




X *x Xk % European Spatial Data Research

« EuroSDR

Educational activities

« EuroSDR Educational Service (EduServ):
- 20t edition in 2022
- 1 day introductory course + 2 weeks or e-learning / remote courses
- four topics in the field of Geolnformation (Gl) are normally offered
- past topics: point cloud classification, oblique imagery, land-use land-
cover, mapping with high-resolution satellite imagery, standards in the
geospatial field, forestry mapping, open spatial data infrastructures, deep
learning for remote sensing, etc.
« Course on-demand
- Organized for specific needs and requests

- Target Group: staff of NMCAs, public authorities and other organisations
dealing with photogrammetric production, PhD and Master students
seeking an introductory course in photogrammetry.

- short course on Photogrammetry

www.eurosdr.net



Beispiele: EuroSDR Projekt ,,Benchmark on Image ,** xok

Matching“ 2012 - 2014 + EuroSDR

* Verfahren wie Semi-global Matching (Hirschmduller, 2008) ermoglichten erstmals
die dichte, pixelweise Stereobildzuordnung von Luftbildern

= GrolRer Entwicklungsschub fur Software zur bildbasierten Erfassung von 3D
Punktwolken bei Forschungsinstituten und kommerziellen Anbietern.
» Ziel des EuroSDR Projekts: Bewertung und Dokumentation des aktuellen
Entwicklungsstandes im Rahmen einer Benchmark

* Organisationsteam
= Prof. Dr. Norbert Haala, Institute for Photogrammetry, Stuttgart University,
= Wolfgang Stoessel, Landesamt fur Vermessung und Geoinformation Bayern (LVG)
= Dr. Michael Gruber, Microsoft Photogrammetry

* Definition des Testdesigns
= Beschaffung der Testdaten (Luftbilder und vorgegebene Orientierungsparamter)
= VVorgabe der abzugebenden Produkte
» Diskussion des Testszenarios

www.eurosdr.net
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Projektablauf und Testdaten + EuroSDR

* Web-Seite zur Bereitstellung der Testdaten
und Vorstellung des Testablaufs

* Einladungsschreiben an Teilnenmer
» Zwei Luftbildblocke moderater Ausdehnung

* Landlich — Vaihingen/Enz
= Mittlere Auflosung (GSD 20cm)
= reprasentativ fur landesweite Datenerfassung

 Stadtisch - Munchen
= Hohe Auflosung (GSD 8cm)

= reprasentativ fur Datenerfassung in dichten
stadtischen Gebieten

* Berechnung DOM Raster in Auflosung der
verfugbaren Bilder durch Teilnehmer

* Hochladen der Testergebnisse, Auswertung
durch Projektteam

www.eurosdr.net
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¥
i EuroSDR
Teilnehmer und Softwaresysteme i
* Nutzer kommerzieller Software * Forschungsinstitute
* SocetSet 5.6 (NGATE), BAE Systems * Royal Military Academy, RMA DSM
= WSL, Eidgendssische Forschungsanstalt Tool
fur Wald, Schnee und Landschaft
* Joanneum Research, Graz
* UltraMap V3.1, Microsoft M
= FMM, Forest Mapping and Management IGN France, MicMac
GmBH * Deutsches Zentrum fur Luft- und
« Match-T DSM 5.5, Trimble/inpho Raumfahrt (DLR), DLR-SGM
* GEO TU Wien  Universitat Stuttgart, Institut fur
* Entwickler kommerzieller Software Photogrammetrie, SURE

* ImageStation ISAE-Ext
= GEOSYSTEMS

* Pixel Factory

» Astrium GEO-Information Services

www.eurosdr.net
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Untersuchung der Genauigkeit: Vergleich von DSM ,** * *
Profilen + EuroSDR
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Nutzen fur die beteiligten Gruppen + EuroSDR

* Diskussion der Ergebnisse beim EuroSDR workshop High Density Image
Matching for DSM Computation, Juni 2013, Bundesamt fur Eich- und
Vermessungswesen, Wien

* Vermessungsbehorden, NMCAs
= Dokumentation des Stands der Technik, praktische Anwendung moglich und sinnvoll
= Wissenstransfer von der Forschung in die Anwendung
» EduServ e-learning course: High density image matching (2013, 2014)
« EuroSDR Short Course in Photogrammetry (24. - 26. Juni 2019, Karls-Universitat, Prag)
* Kommerzielle Anbieter
= Frei verfugbare Testdaten zur Nutzung in eigene Entwicklungen
= Prasentation der Leistungsfahigkeit der neu entwickelten Verfahren

* Forschungsinstitute

= Nutzung der Daten fur Forschung u.a. im Rahmen von Promotionen
 Uni Stuttgart: Dissertationen Konrad Wenzel, Mathias Rothermel (2016)
» Grundung nFrames als Spinn-Off der Instituts fur Photogrammetrie (2014)
» Esri R&D Center Stuttgart (2020) — SURE fur ArcGIS

= Einbindung der Ergebnisse in eigene Lehrveranstaltungen

www.eurosdr.net
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Hessigheim 3D - H3D (2020 — 2022) + EuroSDR

* Dokumentation des Stands der Forschung der semantischen Segmentierung
hochauflosender 3D Punktwolken aus UAV LIiDAR und Mehrbild-Stereo

* Verfugbare Daten
= 3D Punkte: LIDAR, 800 Punkte/m? RGB aus on-board Kameras
= 3D texturierte Meshes: abgeleitet aus LIiDAR und Bilddaten
= Multi-temporal: Epochen November 2018, Marz 2019 und Marz 2021
= Klassenzugehorigkeiten fur Training und Test entwickelter Verfahren

https://ifowww.ifp.uni-stuttgart.de/benchmark/hessigheim/default.aspx

www.eurosdr.net
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¥
“ EuroSDR

Erfassung von UAV Punktwolken in mm-Genauigke

GNSS+ Radio data link Antennas

Rotors
85 Batteries
ae 'Y v -— 4
— /. «

b4
i

* Monitoring geologischer Setzungsprozesse 1-

1 0 m m/ a bf Bundesanstalt fiir
g Gewiisserkunde

= Gebietsgrofle 570 m x 780 m

 LiDAR: VUX-1LR, 800 Pts/m?2
= 2 x Sony Alpha oblique cameras, 1.2 - 2.0 cm GSD

* Bilder: Phase One iXM Applanix
AP 20
« 3.7 mm GSD @40m Flughéhe GNSS/IMU \

* Fllige: November 2018, Marz 2019, Marz 2021 | o Phase One iXM-RS150F

www.eurosdr.net



Ergebnis der Uberwachung: Hochgenaue 3D XKk
Punktwolke aus Bild- und LIDAR Daten _ * "

* 3D Punktwolken in Millimeter Genauigkeit aus gemeinsamer Erfassung und
Georeferenzierung von UAV LiDAR und Bilder

* Monitoring technischer Infrastruktur und geologischer Setzungsprozesse mittels
UAV ist moglich

www.eurosdr.net
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Ergebnis der Uberwachung: Marz 2021 - Marz 2019 * E4roPR

R

£ i R oy o i r ‘5 S “'L’ e s {; ._,,;;
e [ [ 5% =R Y, £

SIURORAE AT

VH-essigHeim4. Junl 220
* 3D Punktwolken in Millimeter Genauigkeit aus gemeinsamer Erfassung und
Georeferenzierung von UAV LiDAR und Bilder

* Monitoring technischer Infrastruktur und geologischer Setzungsprozesse mittels
UAV ist moglich

* Auch geometrische Aufgaben bendtigen semantische Information !

* Von der Geometrie zur Geo-information durch automatische Interpretation

www.eurosdr.net
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Semantische Segmentierung dichter 3D Punktwolkén™"°PF

* ISPRS/EuroSDR Projekt Hessigheim 3D (H3D)
Benchmark

* Manuell gelabelte LIiDAR Punktwolke, getrennt in

= Training (angezeigt durch Einfarbung gemaf
Objektklassen)

= Validierung (markiert durch gelbes Rechteck),

= Test (grau)

class ID  class name

Low Vegetation
Tmpervious Surface
Vehicle
Urban Furniture

0
1
2
3
4

Facade
Shrub

Soil/Gravel

5
6
7 Tree
8
9 Vertical Surface

10 Chimney

www.eurosdr.net
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H3D Benchmark: Ergebnisse der semantischen .
+ EuroSDR

Segmentierung

* Upload der Ergebnisse durch Teilnehmer, automatische Auswertung

IFF | UNISTUTTGART ANMELDEN

L]
I p Home Details Participate Results Acknowledgments Contact Literature

Results

Valid submissions both for the point cloud and the 3D mesh can be found in in the respective tables
below. For ranking the results we rely on the individual F1 score per class, the mean F1 (mF1) score and Home H3D
the Owerall Accuracy (OA) rounded to two decimals. In case of the mesh, the evaluation metrics are
weighted according to the covered area of correctly / incorrectly classified faces. You can rank results by
each column by clicking the respective column header. If you wish to see further details about one
specific contribution, click the participant's ID in order to show the normalized confusion matrix and two
exemplary renderings of the point cloud / mesh. Further information is directly provided by the
participants and is accessible via the = icon.

Detailed Information

March 2018 November 2018 March 2019 March 2016
class ID  class name

0 Low Vegetation
Point Cloud 1 Impervious Surface

F1-scores in % 2 Vehicle

I ===
nmmmmmmmmm 1] 0a Sl Urben Furniture

ifp-RF210223  w [OOS6 66.89 | 51.55 =R IFERVE 67.25 WVRLY 74.85 87.43

@ / N A
fp-SCN210223  w [B3EY _95.86 : 7820 EEX3Y 76.67 88.42 lsprs
Gao- = 8857 | - : 72.90 87.69 \\ # 5
KPConv210422 : | g
I information from imagery
oo v N 65 | 47.79 21.67 . 41.20 68.50 6 Shrub
N#+21 ; |
Sevgen220117 w (@386 80.09 59 3 2 %] 81.51 pe¥lq 71.18 79.25 7 Tree
£ili220725 w (G456 76.30 [l EERER PVAVY 73.78 72,08 84.49 X ¥ Kk 8 Soil/Gravel
- *
- [088 75« FuroSDR 9 Vertical Surface
- 87.62 84.20
10 mney

www.eurosdr.net
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H3D Benchmark: Ergebnisse + EuroSDR

* Referenzlosung zum Start der Benchmark: erhebliches Anwendungspotential

* Aber: hohen Fehlerrate im Vergleich zur automatischen Bildinterpretation z.B. bei
Fahrerassistenzsystemen

* Analyse von 3D Daten ist deutlich komplexe, grof3e Heterogenitat der Objektarten

* Keine ,geschlossenen” Welten mit klar definierten Fokus auf wenige, klar
definierten Objektklassen

Random Forest, Merkmale basierend auf Sparse Convolutional Network
lokaler Punktverteilung

www.eurosdr.net
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Nutzen fur die beteiligten Gruppen + EuroSDR

* Behorden
= Unabhéngige Ubersicht tiber den Stand der Forschung
= Chancen und Grenzen neuer Auswertetechniken
* Forschungsinstitute
= Nutzung der Daten und Stand der Technik u.a. im Rahmen von Promotionen

= On the Information Transfer Between Imagery, Point Clouds and Meshes for Multi-
Modal Semantics Utilizing Geospatial Data (Laupheimer, 2022)

www.eurosdr.net



EduSERV Course: 3D Point Cloud Classification for ,* * * *
Mapping Purposes (2022, 2023) + EuroSDR

* Theory paired with

= Recap pattern recognition and traditional machine learning
approaches

= Present the latest developments & solutions for 3D point cloud
classification

» Present modern deep learning solutions

* Hands-on sessions and with
= using 2D, 2.5D and 3D datasets
= questionnaires for self-evaluation
= providing literature for deepen the subject

* Emphasis on
= daily mapping needs and large-scale#

* Lecturers
= E. Grilli, F. Remondino, 3DOM-FBK, Trento, Italy

= M. Kolle, N. Haala Institute for Photogrammetry, University of
Stuttgart

www.eurosdr.net
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¥
Aktuelle Veranstaltungen + EuroSDR

XKk
<" EuroSDR

TOPICS VENUE & ACCOMODATION ORGANIZERS PROGRAM REGISTRATION CONTACT

""" ¥ F N

3rd International Workshop
Point Cloud Processing

Jan 26-27, 2023 y Stuttgart, Germany

https://pcp2023.ifp.uni-stuttgart.de/

www.eurosdr.net
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3rd International Workshop Point Cloud Processing EuroSDR

¥ ¥ * o
+ EuroSDR

HOME TOPICS VENUE & ACCOMODATION ORGANIZERS PROGRAM REGISTRATION CONTACT

EVENT | PROGRAM

****

* HOME TOPICS VENUE & ACCOMODATION ORGAMIZERS PROGRAM REGISTRATION COMTACT
» EuroSDR

Friday, January 27, 2023
8:30 - 10:10 Multi-Modal Processing of LIDAR Data and Imagery

Florent Poux, Liege Univ, Multi-Modal Representations of Point

Dominik Laupheimer, Univer On the d Meshes fo
Jiaojiao Tian, DLR ding Segment.
Weixiao Gao, TU Delft, Large-scale Urban Mesh Segm 10d
Agata Walicka, Wroclaw University of Environmental and Life Sci t Clouds Tr D
10:40 - 12:00 Information Extraction from 3D Point Clouds
Sander Oude Elberink, ITC Twente, TLS Data A
Rico Richter, Point Cloud Technology, Monitoring Large-scale Road Infrastruc o 0 e g and Arti

=i -

Ville Luoma, University of Helsinki, Measuring Tree Growth by Utilizing Two Date Terrestrial Lasers Scanning Point Cloud

12:00 Closing

www.eurosdr.net



¥***

¥
Example of research projects + EuroSDR

* Machine Learning for NMAs needs

* UAVs/RPAS potential for NMCAs

* High-resolution satellite imagery

* Digitizing, archiving and processing historical aerial images
* Oblique imagery — changing the production pipeline
* GeoBIM

* Single Photon LIDAR (SPL)

* Updating national databases with crowdsourcing

* Economic value of 3D (geo)data

* Integration of Laser Scanning and Photogrammetry
* Dense Image Matching

* Linked data

* Camera calibration

* etc.

www.eurosdr.net
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EuroSDR: Ziele, Aktivitdaten und Vorteile + EuroSDR

* Eine europaische Plattform fur die Zusammenarbeit von behordlicher
Vermessung, Forschungsinstituten und dem privaten Sektor

* Wissenstransfer von der Forschung in die praktische Anwendung

* Gemeinsame Bearbeitung offener Fragestellungen anhand gemeinsam
genutzter Datensatze

= Kosten fur Erfassung und Vorverarbeitung von Geo-Daten

* Mehr Information?

X * * * NEWS PEOPLE MEMBERS PARTNERS CONTACT XL Membersarea

* http://www.eurosdr.net + EuroSDR e

i i i i :
About | Commissions I Research l Education | Workshops | Publications

EuroSDR is a not-for-profit organisation linking National Mapping and Cadastral Agencies with Research Institutes, Universities and
Companies in Europe for the purpose of applied research in spatial data provision, management and delivery.

LATEST NEWS IN THE PICTURE

Last call for registrations | Workshop on EuroSDR benchmark

Geoprocessing and Archiving of Historial Aerial ) )

Images 'An independent evaluation of RPAS
geometric survey quality in the absence

16 November 2022

of ground information'

There are only two days left to register for the 2nd EuroSDR workshop
on the geoprocessing and archiving of historical aerial images in Rome © More info.
on 5-6 December 2022.

www.eurosdr.net




