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.

Our Member Statesand their Prime Delegates (20)18

Austria Michael Franzen Bundesamt fur Eichund Vermessungswesen

Belgium Eric Bayers Institut Géographique National Belgique

Croatia Ivan Landek 5NOIF gyl DS2RSG&1F ! LINI @
Cyprus Andreas Sokratous Tmima Ktimatologiou Kai Chorometrias

Denmark Thorben Hansen Styrelsen for Dataforsyning og Effektivisering
Finland Juha Hyyppa Maanmittauslaitos

France Bénédicte Bucher Ly atAdGdzi bl GAz2ylf RS tQLYT
Germany Hansjorg Kutterer  Bundesamt fiir Kartographie und Geodéasie

Ireland PaulKane Ordnance Survey Ireland

Norway Jon Arne Trollvik Statens Kartverket

Poland t A20N) 2271 yDUOsgye DS2RSGI YNI 2dz
Slovenia Dalibor Radovan Geodetski I@itut Slovenije

Spain Julian D. Hernandez Instituto Geografico Nacional

Sweden Tobias Lindholm Lantmateriet

Switzerland André Streilein Bundesamt fur Landestopographie

The Netherlands Jantien Stoter Technische Universiteit Delft and Kadaster

United Kingdom Sally Cooper Ordnance Survey Great Britain

Our Associate Members and thelRepresentatives (2018

Esri Nick Land
Informatie Vlaanderen Jo Van Valckenborgh



Contents

ADOUL EUFOSDIR.........ciiiiiiiie ittt ettt e e e e sttt e e e e e e e bbb et e e e e e s anbbereeeeeeaanns 1
RV (o] o P PP PPPP T PTPPPPPRPN 1
Our Member States and their Prime Delegates (2018)...........ccoooeeiiieiiii i 1
Our Associate Members and theiepresentatives (2018)........cccuvveiiveeiiiiiiiiiiieee e 1
Message from the PreSIOEML..........ueii it e e r e e e e s s annnnneeeas 3
Message from the VIEBTESIHENL.........c.uuiiiiiee ettt e e r e e e e e aae 5
Interesting examples of real life practices at NMCAs based on results of existing applied res@arch
1. Generation of 3D&nes of Nabnal Parks of Spain with PNO®alges.............ccccceeeennnne 7
2. Raster Lidar Map: A New Raster Product from Classified 3D RomasC................cc..ee... 8
3. Positional Accuracy Improvement of Digital Cadastre Index Maps in Slovenia........... 10
4. Building ReferenCedabases. ........cccoiiuuiiiiiiieiiiiie e 12
5. Automatic Generalization from the National MaptBbase.............cccccceiiiiiiieiice e, 13
6. Stéréopolis: A Versatile Mobile Mapping Platform for Continuoosevation..................... 16
Report by the SecretafBeneral............ooeveiiiiiiiii e e e 17
Commission |: Data ACQUISITION..........ooiiiiiiiiiiiie e ee e e e e e e e e e e s e e e e e e e e e enraenn s 22
Commission Il: Modelling and PrOoCESSING .......uuuiuuieiiiie e eeeeeiiiiiiiss e s e e e e e e e eeeearaas e e e e e e e eeeeeaeenens 25
Commission llI: Updating and INtegratiQnl.............ccceeiiiieiiiiceiiiiiiins e e e e e e eeeenennens 28
Commission [V: INformation USAQE...........cooiiiiiiiii e e e e e e e e e e e 32
Commission V: Business Models and OperatiQn..............ccccocciiieuviiiiiiiiiiiiieeeeeee e ee e 38
Commission VI: Knowledge Transfer. ... 44
AT 0] 1 16 10 o PPPPPPRSRPPRPRRRY o
] 0] oF= 4 o] £ PSP OUPPRRPPRY” | o



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)

[10



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 TAY 2F AYONBFraiay3d dzasSNna | 00Saa 2 aLki

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 ALSata 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.

W ar &I ¥ SR

ot s

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 natonal 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 netwantsps
realised. Simultaneouslythe PLEVRF200RH 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]



5. AUTOMATIC GENERAIION FROM THE NATKDNMAP DATBASE
NORWEGIAN MAPPINGTAIORITYIDA HOPE BARTH

The first acceptable mapade by automatic generalizatiomas produced just a few years ago. Since

then, several National Mapping Authorities (NMAs) around Europe have been working with automatic
generalization with promising results. As a National Mapping Authority we always work towards
higher efficiency and@nprovement of our established production lines. Since Norway lacks the 1:100
nnn al0lfS IyR LISNOSAPSa (GKS LRGSYyidAlrf T2NJ Y2NB
b m nat the beginning of 2018. The map data source used in the project leasctile 1: 50 000 (N50

map data), and is the largest scale covering all of Norway with equal quality.

Ny

However, a feasibility study completed in 20f@inted out some problems regarding the source
RFEGFIQ&a adaAaGlFroAftAGeE F2N) Fdzi2YFIGAO ISYSNIEtATFGAZ2Yd
is not solved for complex lakes, the N50 map data had to be upgraded from single rivers into a river
network. The idea was to create a network of rivers that would automatically replace the collapsed

lakes. A river network was created for the N50 map data with help from Ndm@vegian Water

Resources and Energy Director@&/E). NVE created a network ofriy based on the N50 map data

already in 2002. However, it took nearly 2 years to update the consisting river network to fit the far

more accurate N50 map data of 2018 (Figure 1).
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Figurel. The two maps illustrate the difference between single rivers and a river network. Left map: N50 map
data without rivernetwork. Right map: N50 map data with a river network.

The generalization process can be divided in two main parts: nmgetedralization ad cartographic
generalizationt KS FANERG LI NIX GY2RSt 3IASYSNItATIFGA2YyEé3T NI
F2NJ GKS LI NI AOdzZ F NJ allf So ¢KS &S GmapRbjecth rtldinve & OF NI
to each other, wherthe map symbols are scaled for the maps purpose. Tools are usedifierent

2NRSNJ dzaAy3a 9{wLQa az2RSf. dzAt RSNIJAYy ! NODL{ tNB I f
the right combinations of premadwols with the right parameters for # particular generalization

problem. The models are executed manually with different parameters until an acceptable result is

[13
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result in the future.

The oiginal plan was to only use Modelbuilder, an interface easy to use for a nonprogrammer.
However, for some models it was easier to use Python rather than MoilidéBuThe overall model
so faris a combination between python codes and ModelBuilder, whictksvaery well together.

Efficiency is the main motivation for automatic generalization; however there may be other benefits
from establishilg an automated map productiold map, regardless of the generalizations rules,
depends strongly on the cartograpls€Xinterpretation and experienceWith automation, the
independent interpretation is absent, which means that every part of the map is treated with the
same degree of generalizatioA.consistent map is preferred. Nevertheless, in some way it is also a
disadvantage. Since Norway is an elongated country with a large variety of landscape, the level of
details in the map should also depend on how important a specific object is to recognise a particular
area. This local adaption is easy to create for a carmgg impossible for an automatic
generalization process.

According to the project plarhe first version of the N100 map data will be ready for internal testing

in September 2019. It has been more time consuming to change parts of the map data soamnce,
actually create the models. However, the establishmehtan updated river network also benefit
others, and we stillhink it is worth the time spent. To make automatic generalization less dependent
on the structure of map data source, the tools available have to improve. Nevertheless, we are
satisfied with the resulsofar (Figure 2, 3 and 4).

Figure2. The two maps arilustrating the differences between contour lines for N50 and N100 map data. The

left map is from N50 map data. The right map is from the N100 map data. N100 map data is not entirely finished,
so there are features missingthis map

|14
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Figure 3. The two maps are illustrating the differences between land cover surface for N50 and N100 map data.
The left map is from N50 map data. The right map is from the N100 map data. N100 map data is not entirely
finished, so there are features missinghis map.

Figure 4. The two maps are illustrating the dlfferences between roads for N50 and N100 map data. The left map
is from N50 map data. The right map is from the N100 map data.

|15



6. STEREOPOLIS: A VEREAMOBILE MAPPIRGATFORM FOR CONTONGNNOVATION
IGNFRANGEV! [ L9b [ QI ! wL5hb

Mobile mapping technology involves the digitization at very high spatial resolution of complex
environments using a mobile terrestrial platform. The aim is to acquire very precise and very accurate
georeferencediata of objects of interest for applications that require this level of geometric precision
(3D city mod#ing, pedestrian and vehicle detection for autonomous navigation, digitizing roadway
property, archaeological excavations, etc.). This raises chaldngensors design and integration, in

the fine positioning of the moving device on which sensors are attached, and also in the prooéssing
the volume of raw data acquired in order to prepare them for further processes required to achieve a
tractable nodel.

Since 2000, IGN France Haekn designingn its laboratory MATIS various mobile mapping research
prototypes on cars, on an electric wheelchair and in a backpack (Miled et al. 2016). Five years ago, it
was decided to transfer the MATIS prototyptes our production teams through a development
project and to maintain a development platform to work on centimetric accuracy localization
techniques. This platform is now operated, not only by research teams, but also by experimental
productions teams.

FHgures. Mobile mapping system development platform at IGN and the digitization of sewers.

During our development project, many mobile mapping commercial solutions have been released and
IGN had the opportunity to benchmark some of them. While they seem to offer good performance on
openskies terrain, high accuracy on GNSS challenging are@fiodeery dense urban area) is harder

to obtain. It was therefore decided to focus on the trajectory processing using, not only IMU, GNSS
and DMI fusion but also including photogrammetry as an additional positioning system. Tidmks
combination ofthese resultswith the acquisition of raw images with our photogrammetric camera
that is adapted to all environments, even with little light [Souchon and Meynard 2017], promising
results have been obtained on sewers or metro stations.

Miled, M, SoheilianB., HabetsE., Vallet B., 2016, Hybrid online mobile laser scanner calibration
through image alignment by mutual informatiodksPRS Annals of Photogrammetry, Remote
Sensing and Spatial Information Sciences, vol. 3 (1), ppl,2SPRS Congress, Prague, Czech
Republic12-19 July 2016

Souchon, JP., Meynard, C., 2017, A new uHight and high resolution digital camera for
photogrammetry, EuroSDR Annual Report 2016

| 16]
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Report by the Secretarieneral
Joep Crompvoets

2018 the year that EuroSDR/OEEB#&sts for 65years. This report reviews the
annual Board of Delegates meetings happeninthenframework of EuroSDR ir
2018 the appointments of (new) delegatef)e activities reléed to our partner F\
associationsand some logistics.

Meetings

The 1329 EulnSDR Boardf Delegates meetirgtook place in Ljubljana, Slovenia, from®ntil 25"

aled HamMy® ¢KSAS YSSiAy3aa 6SNE K2aldSR o0& 51 fAo2N
Petek (The Surveying and Mapping Authority of the Republic of Slovenia) and Htsjeeatin Fras

(University of Ljubljana). 38ersons froml8 countries attended this event. BOD 18trted with an

overview of excellent examples of Geographical Information research, education and professional
activities in Slovenia. The highlights of timeetings were 1) the keynote presentation abthé future

collaboration betweenEuroGeographi¢ksCA and EuroSDR by Mick Cory and Medmo Kraak,
respectively, 2) the H2020 presetitns on Slice3D and Landsensg Anka Lisec and Bénédicte

Bucher and 3 the keynote presentatioabout Leica by Poul Ngrgard.

The Secretarzeneral oEuroGeographicand the President of ICA presented some areas of common

interest betweenEuroGeographi¢kCA and EuroSDR. Some examples were: 3D, crowdsourcing and
disruptive technologiesHuroGeographig¢sand multiscale & generalisation, crowd sourcing, user

demand analysis, open data and education (ICA). Both Anka Lisec and Bénédicte presented the main
goals of the Horizon 2020 projects called Slice3D (Slovepratne®f Excellence on 3D geodata) and
Landsense. The keynote presentationRulNgrgard,Product Officer of Leica Geosysterftgused

on the Hexagon content program, fuse sensors, developments in camera technology and LiDAR. The
topics of the breakoutSa & A2y a 6SNB at I NIySN) O2f f | 6 MboutA 2y ¢ |
KFEFNRgl NBE RSGOSt2LIVYSY(iKE o

’ 18 J i
g " 3 i

Figure 1Group photo at the 132 Board of Delegates meeting in Ljubljana, Slovenia
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Figures 5. Presentations by Anka Lisec, Bénédicte Bubhemno-Jan Kraak and Mick Cory

The 133 EuoSDR Board of Delegates meetingsk place in Berlin, Germany, from".4ntil 16"

November 2018 and was hosted by Michael Hovenbitzer from the Bundesamt fiir Kartographie und
Geodasie (BKG). 38 persons frb@tountries attendedhe meetingswhich started with an overview

of relevant nnovations happening in Germanphe highlights of the meeting werethg presentation

of Mengmeng L{University of Twente)j KS gAY Yy SNI 2F (G KS H aUvbgnlafddzNE { 5w
dza 8§ SEGNI OlGA2y FTNRY OSNEB KAIK NBaztdziazy NBY2GS
scale DSM, True Ortho and Mesh productignK | £ £ Sy 3Sa | yR a2t dziA2yaé¢ oeé
o0 (GUKS 1S8Sey2iS LINBaSyill yFedéric Kaplan ERFK)x@RIkegndter S a | OK
presentation about GNSS erry Moore (University of Natigham), and 5) the keynote presentation

GL{t w{ -DOtheredultslivedua tothe promisés? 60& / KNRAGAFY 1 SALINS oOL{

The dissertation, awardedith the 2018 EuroSDR Award, focused on extracting urban land use in an
objectbased image analysis setting, by means of analyzing urban land cover obtained from VHR
images. The CEO of nFrames, Konrad Wenzel, presented his company which is headquartered in
Stuttgart, Germany. nFrames creates new ways for businesses to customize their image surface
reconstruction workflows. Frédéric Kaplan gave further information on The Time Machine FET Flagship
which aims at building a Large Scale Historical Simulator img&®00 years of European History.
Terry Moore presented the Global Navigation Satellite Systems and Christian Heipke described the
structure and activities of ISPRS, which has been partnering with EuroSDR for many years.

|18



Figures 711. Presentations by Mengmeng Li, Konrad Wenzel, Frédéric Kaplan, Terry Moore and Christian Heipke
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In preparation for these two Board of Delegates meetings, the Executive Team met twice in 2018: at
the Institute of Geodesy and Photogrammetryl echnical University of Braunschweig on 26 and 27
February 2018 (Braunschweig, Germany) and at Bologna UtyerSichool of Engineering and
Architecture on 6 September 201Bologna, Italy).

Delegates

At the 1329 Board of Delegates meeting, the delegates appointed Julian Delgado Hernandez (IGN
Spain) as Prime Delegate of Spain &utbert Haala (Institute of Photogrammetry, University of
Stuttgart) as the new Chair of Commission 2. They succeeded Antontio Arozarena and Jantien Stoter,
respectively This Board of Delegates meeting was also the last one for Eric Bayers to act@enPresi

as he passed the torch to Paul Kane. Paul is Remote Sensing and Geodesy Manager at Ordnance Survey

Ireland.

An important decision made at the 13Board of Delegates meeting was the approval of the Estonian
membership and the termination of the Greek membership. Bénédicte Bucher waspmnted for

KSNJ aSO2yR GSNXY +a /2YYAdaarzy [ KFANI n GLYF2NNI

appointedas third Delegate of Cyprus.

Partnerships

In 2018, EuroSDR continued collaborating with its key partner associationgueagseographics
Association of Geographic Information Laboratories for Europe (AGILE), Open Geospatial Consortium
(OGC), International Society for Photogrammetry and Remote Sensing (ISPRS), Council of European
Geodetic Surveyors (CLGE) and International Cartograptuciatisn (ICA).

Some examples indicating our successful collaborations with our partner associations are the
following:

- HYR LYGSNYFGA2YFE 62N aK2L) W{7EBbiuady2018)5 F G+ v dz f

- Extraordinary General AssemblydroGeographicd.euven, Belgium, 1617 May 2018)

- L{tw{ ¢SOK /2YY LL {@&YLRaAdzy We¢2¢l NRa7t K202 31l

June 2018)

- The fifth Plenary Meeting to USGIM: Europe (Brussels, Belgiung, June 2018)

- The 21st AGIL&bnference on Getnformation Science (Lund, Sweden,c1P5 June 2018)

- INSPIRE Conferen@entwerp, Belgium, 18 21 September 2018)

- 10th SDI Days 2018 / 14th International conference on Geoinformation and Cartography
(ZagrebCroatia,28 ¢ 30 September @18)

- International 3D Geoinfo Conference (Dellfte Netherlands] ¢ 2 October 2018)

- L{tw{ ¢SOK /2YY L+ {@8YLRAAJNCARISIOYAAVISI 2TF LKA

(Delft, the Netherlands, & 5 October 2018)

- General Assembly &uroGeographicrague, Czech Republic¢70 October 2018)

- L{tw{ ¢SOK /2YY L { @&YLJk® eranizSensdid 1 yWethoksi dnd S
LILX AOF GA2YyAaQ 0O YI2IOEtGb&NBAMS >~ DSNX I yeEesz o

- TimeMachine 2018 conference (LausanBejtzerland30¢ 31 October 2018)

- Use ofNSPIRE Data: Past experiences and scenarios for the future (Warsaw, Pota2é, 27
November 2018)

Logistics

Regarding the associated logistics, the Secretariat was among others strongly involved in preparing
GKS YSSGAy3asz LINMiOBes dccisichs aiidkaltions, $e§isteking HEFQroSDR events
(e.g. workshops, EduServ), editing the annual report, financial adogrguditing, managing the
website etc.

120



On behalf of the Secretariat, | would like to express that we really lookafohvio continue
cooperating with our members, Commission Chairs, President,Rresgident, representatives of our
partner associations and those that are simply interested in the activities of EuroSDR in the (near)
future.
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Commission |: Dat&cquisition
Jon Mills

Mission: To explore, test and validate platforms, sensors and algorithms to ac
geospatial data, with emphasis on accuracy, reliability and standardization of ( !

processing procedures. ‘

2018 was something of a transition year fCommission 1, with Jon Mills taking over from Fabio
Remondino as Chair. One of the first acts of the new Chair was to garner opinion on potential topics
of interest to delegates via an dime gquestionnaire that was ran over the summer of 2018 and was
reported at the Berlin BoD meeting in NovembEhe questionnaire was distributed via EuroSDR and
ISPRS networks, and garnered 120 responses from 42 different countries across six continents,
including 20 replies from NMCAs. Following earlier suggestidres, questionnaire included a
substantive section on single photon lidar (SPL) technologies (see below). Respondents to the
guestionnaire were also asked to suggest potential topics of interest, with unmanned aerial vehicles
(UAVSs) being amongst the most pogar response received (see Figure 1). The questionnaire results
are most helpful in guiding Commission 1 activity going forwards.
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Figure 1. Word cloud of suggested future Commission 1 topics.

Regarding SPL, of the 120 questionnaire responses recend51 (43 %) respondents claimed to

be aware of this new technology. This figure rose to 70 % when only NMCA responses were
considered. Of the 51 respondents that were aware of the technology, only 12 (24 %) had any
experience whatsoever in its acquisiti or application, with the figure rising to 43 % amongst NMCA
replies. Various perceived advantages and disadvantages of the technology were cited by
respondents, but responses often admitted to being confused and / or lacking in absolute clarity.
Further questions related to, for example, the perceived applications of the technology and which
characteristics of systems were deemed to be most important (Figure 2), with analysis broken down
into different classes of respondent. All respondents were posittitkeir enthusiasm to see EuroSDR
conduct further investigations in the area of single photon technology.
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Figure 2. NMCA guestionnaire responses on important characteristics of SPL.

In parallel to the questionnaire, a January 2017 SPL dataset ofnBagtoe USA, kindly provided by

[ SAOF DS2aeaidSvyasz ¢la Fylrtel SRe !'ylfeara akKz2eSR
suggesting the dataset to be generally clean, but it was not known whaproeessing had been
performed. Moreover, with ng@round truth information available, rigorous analysis into the accuracy

of the dataset was not possible, but geometric and radiometric investigations did take place into: (a)
point density and distributionfor each flight line (each containing 350 lioih points) a mean density

of > 50 points / Mwas observed over land, whilsbints were sparse over wateft) precision of the

data over various land cover typebased on a local plane fitting exercise, mean fit was demonstrably
better than 3 cm on abut steep rooftops; (c) vegetation and water penetration (e.g. Figurel®)
off-nadir green wavelength laser that is utilized displayed particular potential for penetrating shallow
water bodies. Overall results were promising, indicating the potenfi@uch systems for territorial
mapping. Following this promising pamalysis, as well as feedback received in the questionnaire
responses on the need for more detailed analysis and understanding into the capabilities of SPL, two
further activities into tke topic were proposed and approved at the Berlin BoD meeting in November:
(1) a oneday workshop, to be held in Barcelona off March 2019, and (2) a twgear SPL
benchmarking project, to commence at the workshop.

Penetration into water

- Data size: 54563, p= 1.838, o= 1.024
Data size: 550991, p= 1.236, o= 0.796

Number of tiles

Fenetration into water (m)

Figure 3Examination of potential fathrough-water penetration in the Leica SPL100 Easton dataset.

EuroSDR held a welttended joint technical session together with the VOLTA project at the ISPRS
Commission Il Symposium in Riva del Garda, Italy, during June 2018 (Figure 4). Present#tions on
topic of 3D mapping included an invited talk from Professor George Vosselman of the University of
¢oSyiaSs SyadAdt SR at2Ayid Of 2dzRa FyR RSNAGIGABSaA
also supported the ISPRS Commission | Symposium Isruka; Germany, held from"oto 12"

October, 2018.

|23



Riva de|
Centro Cg%gr‘g;

s ¥ A i 9 A Nt

Figure 4. Commission 1 held a joint technical session at the ISPRS Commission Il Symposium.

The successful 2017 EduServ course on Oblique Aerial Cameras was repeated in 2018 under the
tutorage of Faio Remondino and Isabella Toschi (FBK Trento), Francesco Nex (University of Twente),

and Markus Gerke (TU Braunschweig). The-qom@se seminar was held in February 2018 in
Braunschweig, Germany, with more than 20 participants undertaking the course. iBsiomml also

supported the EuroSDR Commissicte@ Symposium on point cloud modelling held in Delft, the
Netherlands, in March 2018. Finally, the VOLTA project held its 2018 Summer School during
September in Vienna, Austria. Hosted by Norbert Pfeifer 6f 2 A Sy > G KS 62NJ] aK2L) 2
AYy GKS [/ 2yGSEG 2F bliAzylf al LWAy3a ' 3SyOeé obal o
from NMAs, universities, service providers and public agencies (Figure 5).

Figure 5. VOLTA summer school, VieAuatria.
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Commission Il: Modelling and Processing
Jantien Stoter & Norbert Haala

Mission: To contribute to advanced ways of modelling
processing spatial information by investigating, demonstratir
evaluating and documenting new waysstfucturing, maintaining,
processing and distributing spatial information. '

EuroSDR 3D SIG

Since autumn 2013 the National Mapping Agencies of EuroSDR are working together in the EuroSDR
3D Special Interest Group (3D SIG) to a) define and coordinate théelon@D research agenda of
EuroSDR based on experiences and developments of both redaatithtes and NMAs; b) to carry

out research projects on topics of common interest, and c) to organise workshops and knowledge
exchange sessions on relevant topics. The EuroSDR 3D SIG members3tiests?a year.

t NE2SOl 2y G902y RYXONXI fidz8y2F20FbbaABAE

LY HAaMTY ¢S FAYlIEtAaAaSR (KS NB &EAyNERKNMINRA22SYO (F 22N0  bdad!
Gommission 5)The final report of the study has been published in the EuroSDR publication series. In

2018, we have written a Journatticle (Land journalrontaining a further analysis of the outcomes,

entitled: 3D Geah Y T2 NX I GA2Y Lyy2@8FGA2y Ay 9 dabRclLVAIGEE t dzo f
Perspective.

In addition, @mmissionChairs 2 & Svere interviewed for GIM International on the outcomes of the
project https://www.gim-international.com/content/article/thesearchfor-the-economievalueof-
3d-geoinformation

International Point Cloud Processing Symposium (PCP 2018)

On Tuesday T3of March 2018, EuroSDR -omanised the international Point Cloud Processing
symposium. PCP2018 was a joint event \dERCthe VOLTA projecEuroSDRNnd Geonovunon the
latest developments in point cloud processing.

The objective of this seminar was to share knowledge on recent developments in point cloud
processing. Topics of interest were:

acquisition & visualisation

data structures & management,
segmentation & classification,

object detection & reconstruction,
applications & us&ases from practice.

= =4 =4 -8 4

On this day experts from academia, government and industry gathered to talk about these topics.
With over 150 registrations and 17 speakers the event was a great sudtesgresentations are
available on the symmium website https://3d.bk.tudelft.nl/events/pcp2018/#idprogram

GeoBIM project

Several EuroSDR members expressed interest to repeat the successful funding structure of the study
2F aSO02y2YAO @Ol fdzS 2F o5 RIGlre G2 | ySé 9dz2NB{5w
funding (and collaboration) is specifically useful for topics that still need more focus and
understanding and that can benefit from a crassuntry approachTherefore, we decided to start a

new coefunded project on Gealata and BIM data integration.
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https://www.gim-international.com/content/article/the-search-for-the-economic-value-of-3d-geoinformation
https://www.gim-international.com/content/article/the-search-for-the-economic-value-of-3d-geoinformation
https://erc.europa.eu/
http://volta.fbk.eu/
http://www.eurosdr.net/
https://www.geonovum.nl/
https://3d.bk.tudelft.nl/events/pcp2018/#id-program

The partners in this pro@ (besides EuroSDR) are: Lanten&t Sweden; GUGIK Poland, NLS, Finland;
Kartverket, Norway; Agency for Data Supply and EfficieDeyymark; Kadaster, NL; Swisstopo,
Switzerland; Ordnance Survey, UK; Ordnance Survey, Ireland; IGN, France, ICGC, Catalonia; and
Geodetic Institute, Slovenia.

Apart from coefunders, these organisations are active partners in the project and they will oatr

parts of the project. Also a few universities and research institutes are partners in the project, i.e.
University College London, Dublin Institute of Technology, Lund Univéfsitsersity of Ljubljanand

the Delft University of Technology. Settps://3d.bk.tudelft.nl/projects/eurosdrgeobim/

The main aim of the project is to detail both the needs and the issues of GeoBIM integration, studied
from use cases as well as from existxgeriences in the participating countries.

The project was divided into two phases. In the first phase (November2@1& 2018) we have made

an inventory of the GeoBIM stat&f-play in the participating countries (by means of a questionnaire).
Based o the outcomes, we wrote a paper for the yearly international 3D Geoinformation conference
(1&2 October 2018, Delft)The paper can be found hetgtps://www.int -arch-photogrammremote-
sensspatiatinf-sci.net/XLH4-W10/19/2018/

The second phase (started in September 2018) focuses on analysing the data workflow and identifying
the specific requirements of the data for better use of Geo and Blbtnmdtion within two specific
use cases:

1 Use case 1Workflow from global design to building permission issuing (with the aim of improving
the automation of building permit process)
1 Use case 2Lifecycle support in assehanagement.

A researcher from3D Geoinformation research group Delft, is coordinating this research. She
presented the project at the international GeoBIM conference, 1&2 November, Amsterdam.

EuroSDR track at the internatioh8D Geahfo conference
The EuroSDR 3D SIGorganised a sgcific track at the yearly, international 3D Geolnfo conference
which took place on 1&2 October 2018, hosted in Delft, Netherlands.

In the joint EuroSDR/3DGeoinfo track, we scheduled presentations on 3D topics that were of specific
interest for National Mpping and Cadastre Agencies. Presenters from research, practice and industry
presented their papers in this session.

The conference welcomed about 200 people across Europe and beyond. See also
https://3dgeoinfo2018.nl

ISPREUroSDR GeoBIM benchmark: reference study on software support for open standards of city

and building models

In November 2018, we have submitted a proposal to ISPRS for a Benchmark study. EuroSDR is one of
the submitting partners as well several EuroSDR members. The project was awarded in January 2019.
The project will investigate available technical solutiongtie integration and interoperability of data

Investigating thestate of play of geobim acrossi®pe. C. Ellul, J. Stoter, L. Harrie, M. Shariat, A. Behan and M. Pla. In Ken
Arroyo Ohori, Anna Labetski, Giorgio Agugiaro, Mila Koeva and Jantien Stoter (eds.), Gathifdo Conference, ISPRS
Annals of the Photogrammetry, Remote Sensing and Spatial Information Scierg®gd) ISPRS, Delft, The Netherlands,
October 2018, pp. 126.
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https://3dgeoinfo2018.nl/

concerning 3D geoinformation and 3D building information models (BIM). This is the first project that
will provide insight into thestate of implementations of the open standariisthe 3D geo and BIM
domain and of the integration of both types of data, also identifying remaining issues.
Seehttps://3d.bk.tudelft.nl/projects/geobintbenchmark/

The setup of the project and initial tests will peblished in a paper presented at the ISPRS Geospatial
week in Enschede (June 2019).

Hamy +faz2z gAldySaasSR GKS SyR 2F WHyiASy {iGd23§SNDa
appointment of Norbert Haala as her successor.
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Commission lllUpdating and Integration
Jon Arne Trollvik

Mission: To contribute to advanced ways of updating and integration of sp ;
information. The task of automated updating and automated integration jis
external data sources will become more important in the reiturhe focus i
moving from data acquisition to integral data updating and data integration frd
various sources, while maintaining the level of quality of the data sets.

In 2018 activities within Commission 3 cover two workshops in addition to an initiative on archival
and piocessing of historical images.

WorkshoponLidaca'! aS 2F If 32NAIGKYA 2y 06A3 59aQaté

¢CKS 2Nl aK2L) a!asS 2% |t 3I2NA0GKYaA ing ¢f AmilAnTonst@erg,Qa ¢ 4t
Norway. The main idea with this workshop was hare experiences and knowledge gained when

using different algorithms on height data. As always with the EuroSDR workshops also try identify
potential fields of future cooperationral research.

It was a various program with a mix of presentations and breakout sessions, and the 31 participants

had lively discussions during the two day workshop.

Nationwide generation of height data is an ongoing task within most European nationglimyap
agencies. Using the national elevation databases for large scale feature extraction and analysis are
being carried out by various mapping agencies. IGN Spain have developed workflows for large scale
automatic river network extraction and powerline/olagle mapping from their LIDAR datasets.
Automatic feature registration benefits highly from additional information such as return intensity
and the acquisition of multispectral LIDAR andregistration with hyperspectral imagery. A pure
pointcloud basedanalysis approach are computational challenging and the research on a more
efficient mathematical representation, such as spline, will potentially make the analysis more
computer efficient.

AN

fterrotec

ALS data (lidar)
yields a 3D
model of the
surface in the
form of a point
cloud

Hyperspectral
data gives a
detailed spectrum
divided into
hundreds of color
channels in the
visible and the
near infrared and
shortwave
infrared, bringing
out «invicible»
differences in the
surface material

Figure 1. Goegistration between LIiDAR and hyperspedtralgery (Aarsten, Terratec AS)

| 28|



Workshop recommendations for further work

1 Investigate models and methods for normalizing the intensity values and produce a more
homogenous reflectance map.

9 Testing what density is optimal for LOD1, LOD2 and LOD3 cityllimgde

Program, presentations and the workshop report is available from the EuroSDR homepage.

Figure 2. LIiDAR Workshop participants (Photo: Per Anders Bjgrklund)

39g2N] AK2L) 2y Gt NSLh NAYiARYNR RN { SYyiAySt

The g 2NJ] aK2LJ 2y at NBLI M (A2 yOadzNBADE ¢ atkhe MenyaivALyf St S R
Space Centre in Oslo October, with more than 50 participants from 14 coutedbe title says, it

was the 3 workshop in a series of workshops held on preparatifmmghe Sentinel. We started in

2014, where we had presentations focussed on plans for Copernicus and S@ntiffet second

workshop gave us the first user experiences, and the early start of the NationahdG&rgments

throughout Europe.

We have noweached a phase where both Sentir#ekatellites are in orbit and are delivering data.

The main reason for having this workshop wasgive the users of Sentin2l data the latest
information from ESA Ground Segment and their archive and distributioitesnbut also knowledge

about the Copernicus Data and Information Access Services (DIAS). In addition to experience gained
from different national Collaborative Ground Segments (CGS), there were also several presentations
from operational use of Sentin@l data. A break out session focused Quoality on DEMs used for
ortho-rectification of SentineR data, and on a discussion of the role for DIAS vs. the national initiatives

on Collaborative Ground Segments.

PN AR
R 4 el

Figure 3. Participants at the Senti#WorkshopPhoto: Marianne Moen, Norwegian Space Centre
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hF LI NIOAOdz I NJ AYGSNBaid F2N) 6KS b2NRAO O2dzy i NR Sa
DEM for ortho rectification of Sentin€l data. A éar is that the future DEMs that are planned for use

can have a bad quality in areas with a big relief, and that the time is running out if we want to influence

on ESA/Copernicus in this respect.

\ Sentinel-2 image with PlanetDEM90 — Tile 33WVN »
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Figure 4. Calculated displacement of two Serdhekenes with different relatlve orbits (August 27. and
September 32017, Bgrgefjell area, Norway). When the two different scenes are-getiified with the weak

PlanetDEM90, we notice large lateral moment, up to 40 m. (Klingenberborwegian Mapping Authority).
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Figure 5. The figure above shows how we can |mprove the Geometrlc accuracy using the national 10 m DEM to
ortho-rectify SentineR images compared to PlanetDEM90 (Klingenberg, Norwédépoping Authority).
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A discussion of the need and future of DIAS took place and some patrticipants highlighted the need of
3SGGAy3 aOt2aSNE G2 GKS RFGF YR GKS | @FAELFOAL A
The discussion and the differepresentations was indeed necessary, as many participants were
unknown to the real need and use of DIAS.

Workshop recommendations

1 With the fast growing archive size of Sentielusers are recommended to use their algorithm
on the server side, minimalizing the amount of downloaded data

1 NCGS should go towards generating analysis ready data (ARD), on national grid;léaeher
products)

1 A hub for Sentine2 Level 1B (L1B) should be provided for experts users

1 Water (quality) is an important issue in many European countries. Setisedpening up many
new possibilities. Sentinel 2 and 3 are used by many organizations for watklyquonitoring,
science and other applications. Of that reason, topics and use cases focussing on water quality
should be put on the agenda for future workshops

1 Several participants proposed again a foHop/ workshop in two year time to report national
a0l Gdzaz LINPINBE&az YR RAA&AOdzaa 02YY2y OKIFff Syd
G2LISNI GA2Yy LT €0

Archival of aerial images: Current status in Europe

The French National Institute for Geographic and Forest Information-Ft@ahte) with the help of
Swisstopo made a report based on the outputs of a poll sent out in 2017 regaadihiving of aerial
images.

More and more countries have digitized or are currently digitizing their archives of aerial images. They
are a unique and relatively unexplored means to chronicle-amder information over the past 100
years with very high spatial resolution. Such datavjile a relatively dense temporal sampling of the
territories. 3D information can even be retrieved since many surveys were performed under
photogrammetric conditions. Therefore, many letegm environmental monitoring studies can be
based on the analysif these very rich time series of images.

We have noticed in the last years an increasing number of scientific papers processing archival
airborne images. In a timely manner, it appears necessary to evaluate the current status of the archive
digitizationprocess in Europe, up to the distribution policy.

The report is a first step towards the identification of the main contributors in the digitization and
diffusion process of archival airborne images in Europe. In order to foster the adoption of archival
aerial data for the automatic chronicling of territory dynamics at large scales, main effort should now
be:
1 Making explicit the main common issues towards the definition of an automatic and fast
photogrammetric pipeline, and in particular orthoimages;
1 Gererating inbetween first datasets over the largest period of time in order to stimulate first
thematic usecases;
1 Organizing workshops in order to gather people interested in methodological and thematic
developments;
1 Refining such survey with additionastitutions and questions dedicated to practitioners.

As a follow up of the report, there will be arranged a workshop beginning of June 2019 in Paris,
focusing on the different aspects of archival of historical images.
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Commission IV: Information Usage
Bénédicte Bucher

Mission:To explore, demonstrate and contribute to further increase in acces
authorized geodata. To contribute to the development of better mechanisms
dissemination of geodata from database to end user. To investigate, evaluate
document developments ithe technologies for data integration, serviewel =
interoperability and delivery of all forms of geoinformation, data and services.

Commission 4 tackles information usage, information infrastructures, interoperability and
visualization. Within this perimeter, three themes have emerged during former delegates meetings:
historical and time stamped data, information infrastructures, digitatives.

Theme 1: Historical and time stamped data

Historical data addressed in theme 1 are data that have been replaced by newer ones, including very
old data, usually archived, but also current tisiamped data. The objectives of this theme haverbe
stated as follows after two first workshops (December 2014, September 2017): to consolidate a
EuroSDR historical data group, to reach out users, and to improve reusability and interoperability
between technologies developed or used by members in thisaln.

In order to consolidate &uroSDR historical data grouphe Commission I@ir has investigated
solutions to create a platform for discussion and collaborative work. Basecamp has proven in the past
a successful solution but is expensive ; we alleistiestigating. Yet, as th@mmission has invested

in a server with a mediawiki on it, a historical data infél&las been set up in order to share
information about reusable components developed or used by participants (software, services, data
products, use pattern). A call for participation to the historical data group will be launched early 2019
and a first webiar will be devoted to decide how to work together and what platform is needed and
available.

A survey had been launched to identify how national mapping agencies develop new usages of aerial
pictures archives and has been analyzed during 2018. It isteepim Commission 3 as the techniques
involved refer to Commission 3 expertise.

Last but not least, as decided in 2017, Commission 4 investigated in 2018 the connections with the

FET Flagship Time Machine propqgutps://timemachineproject.eu

¢KS 3ISYySNIrft ARSF 2F GKS ¢AYSal OKAYyS LINR2SOG Aa i
RFaOGF 2F GKS LI adé @FrAtFofS (2 AYLINROS 2dz2NJ (y26¢f
of Europe. Itshould have a strong impact in scientific fields like digital humanities where the
TimeMachine shared technologies will leverage silos. It should also have tremendous impact on
artificial intelligence to train machine learning algorithms with newer d&tperational application

domains are also targeted like education, museums, tourism, smart cities and land use policies. The
motivation for the involvement of Commission 4 was presented at the®'l81d 1329 board of

RSt S3aFdiSay @I f 2N vds,iraaghjhg GF more augets QdesigrinyJa KElropean
information infrastructure for spatidemporal data with a strong focus on preserving semantics and
managing heterogeneities.

The TimeMachine consortium is mainly composed of historians, computer stsenttional and city
archives or libraries, museums and industrial partners like Naver Labs, Iconem, Indra, Ubisoft. At the
time of the 132nd EuroSDR board of delegates (spring 2018, Ljubljana), 5 memtiex&£afoSDR

2 http://geometadatalabs.eu/HistoricalAnd TimeStampedData

132


https://timemachineproject.eu/
http://geometadatalabs.eu/HistoricalAndTimeStampedData

board were among the set of 33 titetions who funded the Time Machine proposal preparation:
EPFL (project leader), I&N\ TU Dresden, TU Wien, TU Delft. Even though these are not always the
same persons in these organisations that participate to EuroSDR boards of delegates and to
TimeMak A ySQ&a FaasSvyoftasSazr Ad Aa |y 2LIRNIdzyrde G2
visible in the project. The Time Machine network currently gathers 253 members from 33 countries in
Europe.

Figure 1. ©IMA Sputnik. Some technologies to be included in the TimeMachine stack are the digitization of
cultural patrimony and the design of immersive reality experiences where 3D models are enhandgdasitic
artefacts (dust, birds) and noise to recreate a feeling of place, here by Iconem and Ubisoft.

The ear 2018 was devoted to the preparation of a coordination support action proposal (CSA), which
is the required preliminary step to apply for a FET Flagship. 33 organizations participate to this CSA
proposal.

Duing this preparation, @mmission 4 involveent firstly targeted the promotion of competences,

data and technologies held by national mapping and cadastral agencies of Europe so that even if a
NMCA is not a member of the pproject, it can contribute to it and benefit from it. A specific stake
identified was to connect the different portals designed for digital humanities to national geoportals
and geeplatforms as well as European ones BuwroGeographidsuropean Location Service. On May
30th to June 1st 2018,é8édicteBucher presented EuroSDRBigities at the Time Machine General
Assemby} in NUuremberg, not limited to @nmission 4. Besides, a specific exploitation domain was
added to the Time Machine proposal that was the general domain of Land cover and land use models
definition and the elabation of territorial policies. This was a follow up from the Land Use/ Land
Cover workshop corganized withEuroGeographicKEN INSPIRE on 2017. In September 2018,
EuroSDR became an associated program of the Time Machine project éni¢aiBte Bucher as a
contact person who reports to the executive management team. The Time Machine project leader,
Frederic Kaplan from EPFL was invited to sharadi@nduring the 133rd EuroSDR Board elfeDates

(winter 2018, Berlin).
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Only 6 CSA proposals are fundediy Commission and the CSA TimeMachine is one of them. It will
NHzy FNBY YINOK mMad Hnmdp dzyGAf CSONHzk NB HDPGK HAHJ
ddzoYAdaAz2y FAES F2NI I FEFIEAKALI LINP2SOG GKFG 62 dz

Theme 2: Information infrastructure$INSPIRE, Geoweb, Linked data)

Addressing unsolved issues in information infrastructures requires collaboration with new
communities like Linked Data, or Information Retrieval. These new communities can be either solution
providers to our issues or new users of the solutions nationglpimey and cadastral agencies develop.

In both cases, a challenge is to establish a true dialogue with these. Theme 2 also requires
collaboration with complementary data providers to national mapping and cadastral agencies. The
workshops of this theme haverelcomed participants from national libraries, statistical institutes,
geological survey, museums, and more recently collaborative web content like wikidata. In order to
challenge new communities with unsolved issues, generic pending problems in digtal sp
information infrastructures were identified early 2017. Since then, our work has concentrated on
specifying them into more precise problems illustrated with data which reveals a much more complex
task than initially expected. This has led to postptime organization of d-year challenganitially
planned in 2018.Instead, a series of workshops were needed to progress in the identification of
shareable challenges.

To establish or reinforce connection between scienti

communities and practitionersn the design of a European spatiz xx *
information infrastructure that reuses national data, joint even « EuroSDR
between EuroSDR Commission 4 &wloGeographidSEN INSPIRI

are frequently organized. During 2018, a particular attention w Eoropean Spata Daa Research

Febmaary 2019

devoted to theproduction of a pedagogidEuroSDR report of the
joint EuroGeographic«KEN INSPIRE and EuroSDR workshop
INSPIRE Data Extensidinat took place in 2017This workshop
tackled difficulties encountered during the implementation ¢
INSPIRE data infrastructure. Minutbave been produced and
shared onEuroGeographicglatform. Besideghese, IGN France
and Geonovunto-authored a EuroSDR report with much care f
his legibility from norspecialists of INSPIREonstructive reviews
were performed from EuroSDR colleaguesnf UCL and Dutch
Kadaster to achieve early 2019 a published report. Workshop Regort

serving Semantics, Tractability and
olution on a mulfi-scale Geographic
Infrastructure: Cases for extending

INSPIRE Data Specifications™

of EuroGeographics — EuroSDR
on INSPIRE Data Extension

licte Bucher, Dominique Laurent, Paul Janssen

Aworkshop on the Use of INSPIRE Data: experiences from the past and scenarios for the*future
was ca organized withEuroGeographicKEN INSPIRE in Warsaw in November 2018, hosted by
GuGik. It welcomed 40 participants from data providers, research, industry, European Environment
Agency, Eurostat. Presentations are available on the workshop website and a EuroSDR report is
prepared to conplementEuroGeographicsorkshop minutes. Some presentations tackled European
usages, fromEuroGeographigsHere, research in intelligent transport systems, research in urban
climate services, as well as requirements expressed by Eurostat ar lsutogan Environment
AgencyOthers focused on national usages, for instance for transport planning, digging planning, real
estate, and also on giving a general overview of national situations with respect to the usage of INSPIRE
data. Among scenarios for thatfire, several proposals targeted the protocols used to deliver data
(WFS, WCS). An highlight on how to adopt a more-csetered governance of INSPIRE was made by
research. A very brief summary of the conclusions is that using INSPIRE data require some
preprocessing to integrate the data from different providers. Even if the INSPIRE data specifications

3 Bucher, B., Laurent, D., Janssen, P., 2019, Preserving semantics, tractability and evolution oscalmgiéographic
information infrastructure: cases for extending INSPIRE data specifications, Refeuto@eographicEuroSDR workshop
on INSPIRE Data Extension, EuroSDR

4 https:// EuroGeographicsrg/calendarevent/useof-inspiredata-pastexperiencesand-scenariosfor-the-future/
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ease this task, this requires nevertheless specific resources which users do not always have. A
brokering component is missing on the current INSPIREstniidure. The discovery platform
http://inspire-geoportal.ec.europe.els a very important component on a European infrastructure

and needs more resources and functionalities. Among follow up actiensified is the benchmarking

of brokering solutions that reuse INSPIRE data when they exist and other data otherwise like
OpenStreetMap data. Designing brokering solutions of hefeneous vector data could be a
motivating challenge for scientists and @dopers.

lfigure 2. Participants to the workshop Use of INSPIRE Data: past experiences and scenarios for the future,
Warsaw, November 2018.

A workshop on Data Linking by Indirect Spatial Referencing Framewagpkace names and other

core dat& was organized in Paris in September 2018 by National Land Survey (Finland), Kartverket
(Norway), and IGN (France). It gathered 19 participants from 7 countries EumehGeographickEN
INSPIRE was associated to it. Participants came mainly from natiapplmg and cadastral agencies

and from the industry. The first day of the seminar covered key results and issues on data linking and
referencing with place names. A keynote by Elise Acheson from Zurich University presented state of
the art textto-space méhods, remaining challenges and requirements in terms of indirect spatial
referencing systems. This requires three generic steps: identifying placenames, grounding them and
representing them in a geographic information system.

1. Identify 2. Ground 3. Represent
placenames placenames geographically
"We took the train to Zirich, Switzerland?
Zurich and spent the Zurich, Kansas?
afternoon walking along Zirich, canton?
the Limmat" Zirich, city?

Zurich airport?

Figure 3. Linking text tepace is a-3tep processing pipelines, where each step can use gazetteers (© Acheson)

5 http://www.eurosdr.net/workshops/datalinking-indirect-spatiatreferencingframeworksplacesnamesand-other-core-
data
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It was followed by presentations from projects and organisations in charge of designing and
distributing placenames databases. Some presentations targeted nationad sdthpa priority on the
usability of authoritative frameworks. Others targeted the European or international scope where
national gazetteers are highly heterogeneous, with a concern for reusability and interoperability.
Second day enlarged the scope thet core data, like buildings, including linear referencing systems.

MML Paikannimet linkitettyna tietona epavirallinen http://paikkatiedot.fi/so/1000772/10342733
betapalvelu

Nimetty paikka
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Figure 4. A http data card from the Finnish pilot

Etela-Suomi

The workshop evidenced that usages of the abundant assets of data available are still partial and
restricted and data linking is a substantial way forward but not only. Advances in ontologies are also
needed as well as adapting our data services to theliregqnents of new communities like the text
to-space communities. The report should be published around may 2019.

i
il

Figure 5. Participants tor the workshop Data Linking by Indirect Reference Systems, Paris, September 2018

This Data Linking workshop hasl ® identify several categories of challenges within the generic
issue of interconnection and multiple representation

1. Ontology design, knowledge representation

- Place ontology design: cataloguing, exploring common ontologies (incl. Wikidata). Modelling
named place types to address heterogeneities in national gazetteers.
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- Ontologies for digital assets:
0 New concepts to replace the notion of data product, data serilata set.
o Propose more semantics to links, that can also be useful for deciding if the links must
be precomputed or computed on the fly, and for the maintenance of the links.

2. Alignment, interconnexion
- Alignments of place ontologies
- Automatic inteconnection of schemagncl. INSPIRE specifications, incl. OSM tags
- Automatic interconnection of data related to buildings
- Connecting INSPIRE data with important web content like Wikidata, Wikipedia, OSM
- Updating links
- Migration methods between linear a@nabsolute referencing

3. Relevance, similarity, ranking
- Assessing relative importance to named places: the challenge consists in documenting a
specific property for a place that: its importance in a given context. This property will be used
to choosehow to portray it in a map when zooming in and out.
- Adapt a datacard to a context : portray only relevant metadata, recommend relevant
additional resources
- Proposing similarity measures between places

4. Technology readess assessment in NMCA context
- Benchmarking Linked Data software with large amount of data and full SPARQL support
- Benchmark about various practices of linear referiny, developing more or better
methodologies and tool® migrate data from one system to another one)

A followup ofthe Data linking workshop was the creation of a Linked Data technical group, which was
decided during the 133board of delegates (Winter 2018, Berlin) and launched early 2019. The kick
off webinar, initially planned December 2018, was postponed earlyuaefp 2019. The attendees to

the webinar, from OSGB, University of Ljubljana, National Land Survey Finland, Geodetic Institute of
Slovenia and IGNrance identified common objectives:

- exchange information about mature enough solution to publish our datinked data,

- design harmonization solution for linked data and using linked data, typically to bridge the gap
between current SDI components and usage,

- reach out users of our data served as Linked data.

We hope for more participants to join the group xx X
¥
« EuroSDR
Theme 3. Dlgml natlves European Spatial Data Research
In this domain the work has concentrated on the finalization of t S—
report of the 2017 workshop which has been published early 2018
Mapping places for digital natives

and other generations

Bucher, Christophe Schlieder, Frédéric Canat,
inos Kavourss, André Streilein, Marta Severo

Workshop Report

6 Bucher, B., Schlieder, C., CantatK&youras, M., Streilein, A., Severo, M., 2018, Mapping places for digital natives and
other generations, workshop report, EuroSDR
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Commission V: Business Models and Operation
Joep Crompvoets

Mission: To contributto the development and implementation of business modi
describing the rationale of how mapping and cadastre agencies can create, de
and capture value, in economic, legal, social, governance, cultural or ¢
contexts.

l'da OKFANI 2F [/ 2Y¥2ARENARYIlI R Yh BNy ERAY QS AlG A& Ye
EuroSDR annual reports series. This commission was established at the 126th Board of Delegates
meeting in Tgnsberg (Norway, May 2015). In the fourth year of the existence of the Commission, it
run the following projects:

- Crowdsourcing and National Mapping

- Sustainable Open Data Business Models for NMCAs

- Open SDI EduServ course

- EuroSDREuroGeographicgroject Authoritative Data in an European context
- Future research topics on Spatial Dat&astructures

The objective of the Commission V is to contribute to the development and implementation of
business models in terms of describing the rationale of how mapping and cadastre agencies can
create, deliver, and capture value, in econontggal, social, governance contexts.

Crowdsourcing and National Mapping
As part of the second phase of this project, a workshop was organized at the Irish College in Leuven
from 3-4 April 2017. More than 60 people participated this successful workshmVorkshop report
G/ NEgR&2dZNOAY I YR bl aGA2y It al LIWAyYy3IE o6t SGSNI az22y
be published.
- Mooney, P., Crompvoets, J., and Lemmens, R., 2018. Crowdsourcing in National Mapping.
European Spatial Data Research networko@ffiPublication. Workshop report. 26 pgs.

During thel31%'Board of Delegates meetings, the delegates approved the organisation of a-tgllow

workshop. Thentention is to organize the workshap June 2019As a focus or theme for the next
workshoptheA RS Aa G2 F20dza 2y WxDL YIFLI 2F 9dz2NR LISk {
make an output which is very visible, e.g. an online catalogue system? This could help push other
ba/!a G2 FOGdatte 06S02YS Ay @2t @heérjulsdictidnMBagIR & 2 dzNI
O2dz R Ffa2 KSfLI 62 ARSYGATE (KBeind Béddy NWECASYI? dzd Q &
Europe.It could potentially give the crowdsourcing/VGIl community a bodstthis context, there is

a need to consider what are ¢hkey indicators/measures to define the state of play of VGI in Europe.

There are good opportunities here for academic rese@rtiere are academic challenges around how

to do the sampling for this map/state of play, how to present this information, updaid maintain

it going forward, etc. An output of the workshop might be a small booklet which introduces the
initiatives by the various agencies around Europe. This would make dissemination about the results

and success of the workshop much easier.

Sustinable Open Data Business Models for NMCAs

This project refers to the development of business models for Open Data at National Mapping and
Cadastral Agencies as the main data providers across Europe. A first workshop was organized in Delft
(The Netherland, 1819 September 2017). Folleup actions include the setting up of a repository on
existing Open Data reports, the execution of a relevant survey under joint supervision of EuroSDR and
EuroGeographi¢sand the organization of a workshop in 2019.
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Open SDI EduServ course
UniversitiesDelft University of Technology (The NetherlandsJd KU Leuven (Belgium) run the

9Rdz{ SN Hnmy O2dz2NARS 2y ahLISy { LI aGAFEt 5FaGF LYTNF 3

provide a comprehensive overview omet stateof-the art in Open SDI and its key components, and
introduce participants to the underlying principles of Open SDI, and let them experience-txands
what it means to establish and maintain an Open SDI. A number of topics will be tackled: spatial d
infrastructures as well open data principles, key standards, architectures, (network) services, relevant
EUregulations and policies, governance strategies, and key institutions. At the end of the course,
participants are: informed about Open SDI stgies around the world, aware of the main strengths,
weaknesses, opportunities and threats of Open SDI, familiar with the latest technological
developments, capable to facilitate the opening of open data using latest developed tools, and able
to evaluate @en SDIs. This course will be repeated in 2019 as part of EduServ17 series.

EuroSDREuroGeographicproject Authoritative Data in an European context

Societies are increasingijygitalisingmore and more aspects of daily life. The basic building black fo
digitalization is the data. This data is being integrated within and across public administrations, but
also across borders and across the public, private anefargbrofit sectors. High quality data is a
necessary basis to ensure the quality of botibimand private digital services and to drive innovation.
The recognition and organization of data as authoritative dateuld be vital not only for ensuring

the quality of data, but also to foster trust between public sector organizations, between different
sectors and across borders. Especially in the context of geospatial data, the exchange and integration
of authoritative data has advanced significantly, but important challenges still need to be addressed.
The goal of this initiative is to contribute to a better understanding of the definition of authoritative
data, its rationale, added value, dimensions, and the ogmiun of authoritative geospatial data
across Europe.

A two-step methodology was applied: B survey with the members dEuroGeographicsvas
undertaken during the Summer 2019 to get an overview of opinions about the current status of
authoritative data across Europe, and 2) Focus groups meetings with the members of
EuroGeographicsvere organised during the General Assembly EafroGeographicgPrague, 8
October) building upon the findings of the survey and delving into the challenges and opportunities
concerning the organization of authoritative datt is the intention that the project report will be
finalised in the beginning of 2019.

The first results of the project underline the need for a systematic and harmonized approach towards
authoritative dda.

The survey revealed the following conclusions:

1. There are a variety of definitions and approaches applied by the different member
organizations ofturoGeographi¢sas well as different opinions on which data should be
considered as authoritative.

2. Most of the EuroGeographicsélember organizations underlined that their country has a
formalised approach towards authoritative datas well as an obligation to ussithoritative
data.

3. The surveyesults indicated that there isonsensus concerning the deal role of public
organizations in the organization and use of authoritative data.

" Tentative definition: Data provided by or on behalf of a public body (authority) which has an afficidhte to providat.
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The following two figures presents some of the survey results.

AUTHORITATIVE DATASETS
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Figure 1Geospatial data (sets) that should always be/remain authoritative
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Figure 2. Restrictionglated to practical management of authoritative geospatial data (sets) Yin %

Through the focus groups, the results of the survey were corroborated and several additional
elements could be added on the topic of authoritative data. The main conclusiohe foicus groups
are the following:
1. From a methodological point of view it is important to underline that the key conclusions of
the survey, as described above, were indeed confirmed.
2. Related to the first conclusion, it is necessary to underline thatre¢\aelditional conditions
and characteristics of authoritative data were added to the (existing) organizational
conditions for authoritative data mentioned in the survey: Legally binding, accountability,
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uniqueness, having a mandate, mandatory use (withie public sector), liability, official,
(public) authority provision, reference data, trust, harmonization and standardization,
continuity, high quality, the need for adequate quality management system, certification,
traceability, maintenance, use and derstanding.

The NMCAs underlined that data that is validated as authoritative data is considered to be of
very high quality. This does, in turn necessitates adequate resources for ensuring data quality
and upto-dateness.

It was also underlined that thebligation to use authoritative data depends on the situation

at hand. More effort should be put in making authoritative data available and recognizable by
other public organizations as well as private actors.

The participating NMCAs underlined that thésea need for organizations within the public
sector to take up a central role in the governance of authoritative data.

[41]


















