About EuroSDR

EuroSDR formerly known as OEEREs a notfor-profit organisation linking National Mapping and

Cadastral Agencies with Research Institutes and Universities in Europe for the purpose of applied
research in spatial data provisiomanagement and delivery. The result is a network of delegates,
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organizes, in collaboration with related organisations, international workshops and coursds whic
address key issues in a timely and focused manner.

Vision
EuroSDR is the recognised provider of resedaded knowledge to a Europe where citizens can
readily benefit from geographic information. Our mission is to develop and improve methods, systems

and standards for the acquisition, processing, production, maintenance, management, visualization,
and dissemination of geographic reference data in support of applications and service delivery.
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Message from the President
Paul Kane

It is my pleasure to introduce the 2018 EuroSDR Annual Réjpefirst for myself
as acting President. Prior to any consideration of the year ahead, we should b
reflect upon achievements for 2018.

i
As with every summation of activities it provides opportunity to acknowledge the vast amount of
project work, wakshops, publications and tasks undertaken and completed by the organisation as a

whole through the commitment and work of the Commission chairs, Secretariat, Delegates and the
Executive.

Every year brings new ideas, opportunities and indeed faces, ar2Di8 we welcomed New
Delegates, Changes to the Executive Board, and sadly we had several retirements.

We must acknowledge the dedication and contribution of:

Antonio Arozarena, Prime Delegate of Spain
Thorben Brigsted Hansen, Past President and Piielegate of Denmark
Hansjdg Kutterer Prime Delegate of Germany

Collectively they contributed to almost 30 years of representing tfesipective agencies at EuroSDR.
We express our sincere thanks and wish them well in their future endeavours.

Itis al® my pleasure to welcome the new delegates who will take over for:

Spain: Julian Delgado Hentez

Denmark: JesperWengHaarS | yGAOALI GS Attt 22AYy dza +d GKS
in Vienna, we look forward to that, and finally we await the annament of the successor

to Hansjéig as Prime Delegate for Germany.

I would also like to take the opportunity teelcomeAndreas Hadjiraftis as Thircel2gate of Cyprus.

I must of course give a special mention to Jantien Stoter who completed her term as Commission 2
Chair, and express our thanks to Norbert Haala who has agreed and accepted to take over the
appointment. Jarien was one of the first people whom | had the pleasure to meet with as part of the
EuroSDR 3D special interest group a few years ago, before becoming Prime Delegate for Ireland, and
| can say she truly is an ambassador for the warm welcome and genettalgpeagagement that the

wider EuroSDR group extends.

Of course | must also express my thanks to my mentor, the previous President Eric Bayers who stepped
down at the 132 BOD meeting. Thank you for representing the organisation so professionally and
diligently throughout your term.

A word of thanks also to the organisers of the two delegate meetings held in 2018 at Ljubljana and
Berlin.

A brief mention of the successful workshops held in 2018, which ranged from Spatial Data Quality,
Point Cloud Procesyj, National Elevation Models, Linked Data, Use of Sentinel data in Europe, and
Inspire Data past and future experiences, all of which will be elaborated upon by the Commission
Chairs in their respective reports.



It is with anticipation that | look forwa to the coming year, the rapidly changing and emerging
technologies that are now driving the geospatial industry towards not simply the capture and
representation of geometry but increasingly to providing location based digital geography. These new
alternative technologies will continue to demand our attention and will provide opportunities to
safeguard the future for National Mapping Agencies and ensure that EuroSDR will be tasked with
researching a wider and ever increasing list of problems that reagilutions.

YR LQY &daNB GKFid GKNRAAK G KS haid,Nhbio, 2@, Nofkedt, 9 ES Od
Bénédicte, Jon Arne, Marta& Joep and Tatjana, we will progress on interesting and important topics,

adzOK Fa {5LQasx { Aypyad CeeBink Standaytls, BOk FrlarNity ifitiatids,STRne

Machine, Machine Learning, and of course continuous professional development through knowledge
exchange and learning. Already in 2019 we have had a very successful workshop on Single Photon and
Geiger-Mode Lidar, through Commission 1, with thanks to Jon and all of those involved in the
preparation and organisation of the event.

When | took over the role of President | did express the desire to represent the organisation as fully
and committed as lan and to try to ensure that EuroSDR is fulfilling its role and achieving on the goals
that the National Mapping Agencies, Delegates and the Organisation requires. | do hope we will
continue and be successful in that endeavour.

In 2019 we also look forwdrto the expansion of the EuroSDR community through new memberships
and Associate members.

| look forward to the year ahead and meeting you all in Vienna and Cyprus.

Paul.
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Message from the Vic®resident
Fabio Remondino

2018 was another intense and prosperous year for EuroSDR. The organis
confirmed its leaderships and presence through many practical achieveme
an increasing heterogeneous and complex research environment.

The developments initiated and performidoy EuroSDR are achieved by common tests, workshops,
benchmarks, cooperation with partner organisations and the exchange of experiences. The main
research activities of EuroSDR in this year dealt with:

rapid technical development (acquisition sensatata processing, etc.),

growing demand for wo-date spatietemporal, 3D, multscale data and services,
data integration and quality issues

historical data and processes.

egegeeg

Many projects have been finalized and new projects have been launoffteth based on the open
tackled questions from workshops or Board of Delegates Meetings.

In Commission the activities were focused on the new laser technology SPL (Single Photon LiDAR)
or Geigermode LIDAR. A questionnaire was prepared and more than 100 organization replied, some
initial data processing was performed and a workshop is planned for Marchi@@arcelona.

Within Commission 2after a long, fruitful and successful period, Jantien Stoter stepped down and
Norbert Haala was elected #se new chair. The focus of theo@mission will now be more on the
geometric processing of the geospatial datdthough the orgoing activities related to building
modelling will continue. In particular, the GeoBIM activigesstill proceeding, with various activities
and meetings planned till 2020.

Commission 3activities dealt on the Sentinel data and misso(including the organization of a
workshop), better use of national DEM (including the organization of a workshop) and on the
FAYFEATFOGAZ2Y 2F | NBLERNI 2y a! NOKAGFE | SNRFE AVl
topic will follow in 219.

Commission 4ontinued its activities on the exploitation of historical data, mapping places for digital
YIGAGSE FYyR GKS fAy|l (2 GKS C9¢ Cfl 3AKALI LINRB2SC
international workshops.

Commission 5focused @ various topics: crowdsourcing in national mapping with an envision
workshop titled VGI Map of Europe, sustainable oplata business model for NMCAs, open SDI
(including a course within EduServ 16 and 17), use and needs of SDI, and authoritative data.

In terms ofCommission @and knowledge transfer knowledge is disseminated via the Educational
Service EduServ. TheMseries of the EuroSDR Educational Service (EduServ16) was offered in spring
2018, with the precourses organized at the Technical Unsigr of Braunschweig, Germany, thanks

to the support of Prof. Markus Gerke. The four tweek elearning courses were followed by more

than 40 people. The courses had the following topics: Oblique Aerial Camera Systems for Mapping
Purposes (F. Remondino,Tloschi, M. Gerke, F. Nex), Terrestrial Point Cloud for Forest Modelling (X.
Liang, J. Hyyppd, Y. Wang), Topographic Maps through Description and Classification of Remotely
Sensed Imagery and Cartographic Enhancemaidhle, S. Lefévre B. Bhushan Dandaran and

Open Spatial Data Infrastructures Crompvoets B. van LoenénFinally, the evaluation commission

for the 2018EuroSDR Awartbr the best PhD thesis related to Geoinformation Science awarded the



work of Mengmeng Li from the University of Twe8 0 ¢ KS bSOIKSNI | yYRA GAGf
ace

0
extraction from very highrest dzi A 2y NBY230S aSyaiay3da AYl 3S (o)
Many of the activities, exchange of ideas and opinions, generation of new ideas and projects are
performed inworkshops It is typical for EuroSDRorkshops that these take place as joint events
together with other relevant scientific organizations. To mention just a few: Use of algorithms on big
5 9 a Qansbeargl Norway, April 2018), Special session at ISPRS Technical Commission Il Symposium
(Riva déGarda, Italy, June 2018), Data linking by indirect referencing (Paris, France, September 2018),
Preparation for Sentine? in Europe (Oslo, Norway, October 2018), two sessions with NMCAs related
papers at the 3D Geoinfo conference (Delft, Netherlandgplégr 2018), Use of INSPIRE data
(Warsaw, Poland, November 2018), etc.

In terms ofpublications there have been many scientific and statethe-art papers produced during

0KS @SIENXY !'Y2y3ald GKSaSsz +y 27F7FA OAphical Ranhicioh OF (A 2y
t NEPOSaaé¢d 6Lzt AOFGA2Y y2d cdpd YR (62 62N] aKz2LA
Gal LAY 3 LI FOSa F2NJ RAIAGIE yIFGAGS yR 2GKSNJ 3Sy

In conclusion, 2018 was a very productive and successful year for EuroSDR ngttmorae new
research activities, events and eduicattal courses planned for 2019!



Interesting examples of real life practices at NMCAs based on results of
existing applied research

1. GENERATION OF 3DNEEEEOF NATIONAL PARY SPAIN WITH PNWAGES
IGNSPAIN

In 2004, the National Geographic Institute of Spain (IGN) decided to launch the Spanish National Plan
for Aerial Orthophoto (PNOA). Since then the aim of PNOA is to cover the whole national territory
each 3 years with aerial digital photographstw#t2 or 45 cm of mean pixel size, depending of the
area.

On the other hand Spain has 15 National Parks and the IGN provides itifarmiaout them through
its welsite (ttp://parquesnacionales.ign.e¥/

In order to improve the information and the service of tBpanish National Parks provided IGN, a

pilot project was carried out in two of them to obtain realistic 3D scenes using the images collected
by PNOA, namelyos Picos de Europa National P@47 kn?) andOrdesa y Monte Perdido National
Park(156 kn?). The 3D scenes performed have been mawilable to users through 3D web viewers
with different query options.

The stereoscopic pairs of the PNOA project, with forward overlap of 60% and side overlap of 30%,
were used to generate the general background of the scenes. The 3D scenes weresgrading
superdense correlation algorithms. Images of areas of special interest were captured by drones for
photogrammetric works to obtain a higher resolution-(2 cm) e.g.: churches, shelters, etc. and the

3D scenes derived from them were integratedhe general 3D scenario.

The integration of images collected by different technologies and with different resolutions has
resulted in realistic higihesolution 3D scenes of the areas of interest.

The main challenge to accomplish this demanding pilojgat wasthe huge amount of data to be
managed so different software were tested to choose the most suitable one and also very powerful
hardwarewasused, especially in terms of processors, RAM, GPU and data storage.

The 3D viewer of each National Paigks
9 Picos de Europa National Park

9 Ordesay Monte Perdido National Park

A R L V gt
Figurel. Basilica of Covadonga

In addition to these 3D viewers, a seriek360°and Virtual Realitwideos of the generated 3D scenes
have been made, which allotve immersion in the scenes in a very realistic way.



http://parquesnacionales.ign.es/
https://en.wikipedia.org/wiki/Picos_de_Europa_National_Park
https://en.wikipedia.org/wiki/Ordesa_y_Monte_Perdido_National_Park
https://en.wikipedia.org/wiki/Ordesa_y_Monte_Perdido_National_Park
http://parquesnacionales.ign.es/picos_3D/?center=-4.857299999999917,43.1911589041528&zoom=11
http://parquesnacionales.ign.es/ordesa_3D/?center=0.013049999999999784,42.611065731989655&zoom=12
https://youtu.be/r-hIKOj-sNQ
https://youtu.be/VJP1qkUExjo

2. RASTER LIDAR MARIEAW RASTER PRODWRIONF CLASSIFIED 3DNACCLOUDS
IGN SPAIN

TheSpanish National Geographic Institute (Instituto Geografico Nacional, IGN) directs and coordinates
PNOALIDAR Project. The aim of this projectaaneasurethe whole Spanish territory by an aerial

laser scanner (ALS) every 6 years. This project star@@di® and in 2015 the first national coverage

was completed. Currently, the second coverage is being measured. The density of the registered 3D
point clouds is around 1 point/m2, with a precision of 20cm in z component.

Over the last few monthsa methoddogy to produce a new raster product created from LiDAR data
that can be used as a base map and as a source to consult the heights of buildings and vegetation has
been developed.

Dataset used as input are those point clouds that correspond to the fitsbred coverage of the
PNOALIDAR Project. LIDAR files in LAS format are automatically classified and coloured in RGB by
means of an orthophoto simultaneously registered with the LIDAR point cloud. Each point of the cloud

is labelled as building, vegetatiomr bare soil in accordance with the land cover that it represents.
Once the point cloud is properly classified, the following raster sub products are produced:

a) Hillshaded Digital Surface Model (DSM), produced from LiDAR data.

b) Vegetation and building normalized Digital Surface Model (nDSM). The altimetric information
of buildings and vegetation categories is rasterized wiipatial resolution of 2.5m

¢) Water bodies layer, obtained by means of the rasterization of the Geos$pagéerence
Information of Hydrography with spatial resolution of 2.5m

Raster LIDAR Map results from the combination of these three layers. A visualization style is created
and vegetation, building and water surfaces layers are respectively represefiited green, red and
blue colour palettgFigure 1).

Since the distribution and visualization of 3D point clouds is complex, this Raster LIDAR Map eases it.
The generation of this product has already begun in the Spanish IGN and by the middle 4fi2019

data will be accessible to any user through a web map service (WMS). This product can be also
complemented by means of other WMS as directions or transport network (Figure 2).

Figure 1Aerial orthophoto of the Spanish city of Madrid (PNOA Prdjagc8nd raster lidar map of the same scene (t
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3. POSITIONAL ACCURMPROVEMENT OF DIRITCADASTRE INDEXPBIAN SLOVENIA
UNIVERSITY OFUBLJANA, FACULIFCO®/IL AND GEODHEAINGINEERING, GEQDHENSTITUTE OF
SLOVENIAa ! wW! b 29

In Slovenia, as well as in the comparable traditional cadastral societies, a digital land cadastre index
map is a composition of digitized analogue landasite maps of various origins and measurement
data sets with different positional accuracy, depending on the scale of the map and on the
methodology (quality) of data acquisition. The growing role of spatial data quality for Spatial Data
Infrastructure (SD including spatial decisions, as well as the needs of advanced Land Administration
Systems (LAS), calls for improvement of the geometrical quality of land cadastre index maps, which is
being associated also with the problem of heterogeneity of grapkacal cadastre data.

NMCA of Slovenia has initiated applied research with public partner organizatiowersity of
Ljubljana, Faculty of Civil and Geodetic Engineering (UL,ar@GEodetic Institute of Sloven{&IS)
These organisationdntroduced and analysed various methods for the Positional Accuracy
Improvement (PAIRf the land cadastre index map. They applied the membrane method as one of the
approaches to geometrical quality, based on additional surveying measurements, where the basic
principlesof geodetic profession are to be strongly respected (redundant observations, methods of
the coordinate geometry, topology, adjustments, error propagation, kta.).

The membrane method has been applied to analyse how heterogeneous painis addastraindex
YL FAGGSR (2 (GKS aNBlIfté¢ LlRairAldAizya oeé (GKS dasS 2
and geometrical constraints. Research results confirmed the possibility of incremental improvements
of homogeneity of the cadastral index maps inv@nia with additional subset of measurements,
introduced into the adjustment process, as most efficient solution to the given problem.

N \ Lt / o VRN —== i ~
Figurel. TIN membrane, based on cadastral boundary points and shifting vectors of
positional improvement by membrane adjustment and homogenisation (source: UL,
FGG)
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Fgure2. Analytical hillshading resolution Cbmarisons for the tie points identification in the less valuable rural
areas and cadastral index mégpource: GIS)
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4. BUILDING REFERENAEABASES
HEAD OFFICE OF GE®YDEND CARTOGRARBDAIK)

2A0K GKS FAY 2F AYyONBlIaiAy3d dzaSNna | O00Saa G2 aLl i
of activities aimed at building reference databases forehére country. GUGIK carried out activities
as a result of which:

1. 3D Mbdels of buildings in LoD2 for the 61% of the country area (D8km? and over
8 732000 building models) were developed. This task assumed the development of 3D models
of buildingsbased on a central topographic database and ALS data.

2. Highresolution DTM (mesh 1m) and DSM (mesh 1m outside cities, 0.5m mesh in cities) in ALS
technology for the 3%18 km2 was developed or updated. Thanks to this we have obtained
coverage with ALSadh for the entire country

3. Process for automatic generalization and cartographic editing of topographic objects
(BDOT10k) database to DCM model at the scale of 1:25 000 was developed. 15 sheets of maps
at this scale were generated.

4. The AGEUPOS hardware and softwamas upgraded to be ready to provide multi GNSS
(GPS/Glonass/Galileo/Beidou) RTK/RTN services. Also the reference station network
densification progct was prepared to guarantdggh accurate positioning services.

5. Inthe natbonal geodetic network registrihe Head Office of Geodesy and Cartography started
the preparation fora new levelling campaigm Poland, which should be launched around
2020. Actually a field inspection of geodetic fundamental and base control netwarisps
realised. Simultaneouslythe PELEVRF200RH is being implemented by local authorities.
According to polish law, EVRF2007 solution should be implemented locally by the end of 2019
at the latest.

[12]









































































































