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1. Highlights of EuroSDR/EuroGeographics Joint Virtual
Workshop Artificial Intelligence (Al) for National
Mapping/Cadastral Agencies in Europe
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EuroGeographics/EuroSDR
Workshop Al for NMCAs
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EuroGeographics/EuroSDR Workshop for NMCAs

Workshop Aims and objectives

3-4 February 2021
Raising awareness and understanding of Al within the

context of NMCAs
Helping to appreciate the impact, benefits, limitations and

effects of Al on the business processes of European NMCAs.
What are the potentials of Al?

What are the current technology trends in Al for geospatial
data?

What does this mean for National Mapping, Cadastral and
Land Registration Authorities (NMCAS) across Europe?

I What are the potential risks? I




X KK
*EuroSDR T

»* «
« EuroSDR euroggographlcs

¥

7~

A diverse audience
of 250 participants

Which sector are you representing?

NMCA

) G 6 %
Netherlands Russia _

Romania

ndenesia AUSEria S pa in Norway 1%

Cyprus Public authority (Non-NMCA)
yprus

Private sector

U K AgungSwitzerland 6 %
clay-tGermany tevia | e
Slovakia Malta %
Estonia . NGO
r\coqac,'on.sSWEden Belgl um 1%
Slovenia Portugal Finland Denmark Other
2%

www.eurosdr.net
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Al In NMCAs — Threat or Opportunity?

Is Al a threat or an opportunity for NMCAs?

Opportunity What are the main threats of AI for NMCAs? You
99 % can select maximum two threats
Threat
19 Ethical issues (e.g. discrimination, privacy, data protection)
" 38 %
Don't know
0 % Overuse of AI
What are the key opportunities for NMCAs? You 31%
can select maximum three opportunities -
Liability
26 %
Cost/Time savings Job elimination
D 71 % 20 %
Development of innovative products/services Wrong investments
62 % 19 %

More efficient business processes (Example: automation, change
detection)

48 %

Improved geospatial information quality
36 %

www.eurosdr.net
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Stat u S Of Al I n N M CAS Where do you think do NMCAs fit into the Al

How mature do you think is the use of Al in
NMCAs?

High
5%

Medium
30 %

Low
e 3 %

Do not know
2%

Do you think that increased automation by
using AI at NMCAs means a risk of job losses?

Partly
S <40 %

No

cycle?
Users of Al within their business processes
15 %

Suppliers of data/services for Al processes
8%

Both users and suppliers
G 74 %

Neither users and suppliers
0%

Don't know
3%

Is AI causing a de-skilling of NMCAs workforce?

Not a de-skilling but a re-skilling
S 7 %

Partly

www.eurosdr.net
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Future of Al for NMCA

Al is essential for future NMCAs activity.

Agree

71 %

Partly agree
28 %

What are the drivers for Al research? You can
select more than one

Technology

G S 1 %

Market opportunities
36 %

Financial
27 %
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Should AI policy take into account geospatial
issues?

Yes

Partly

With AI, will tech giants overtake NMCAs and
make them redundant?

No

Partly
33 %

www.eurosdr.net
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Wrap Up Day 1

Al is an opportunity for NMCAs (e.g. cost/time savings,
more efficient business processes)

Low Al-Maturity at NMCAs -> most applications are in
stage of Proof-of-Concept

Al Is not considered a threat for NMCAsS — some concerns
about ethics and overuse

Numerous Al-policy initiatives at EU-level + national level

Do not expect miracles and radical changes of Al-use

www.eurosdr.net
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Wrap Up Day 2
Ethical concerns (being addressed through charters
elaborated at international level)

Rights in digital world must be the same as rights in real
world

Measures to prevent identification of a person’s location must
be taken.

Risk of discrimination through machine learning algorithms /
bias in data collection

Al as a tool, not as a magic/silver bullet

Some remaining issues: importance of post-processing,
Training data is an issue, data noise

I Opportunities, threats, ethics, ..., It is all a matter of balance
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EuroSDR Machine Learning/Deep
Learning (ML/DL) Projects Survey
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EuroSDR Machine Learning/Deep Learning
(ML/DL) Projects Survey

* Follow up action of the successful Joint Virtual EuroSDR/
EuroGeographics Workshop on “Artificial Intelligence for
NMCAs”"

* Repetition the EuroSDR survey on Machine Learning / Deep
Learning conducted in 2018

« Open for all NMCAs across Europe interested in topic of Al

* Valuable support of swisstopo

« Survey consisted of 18 questions (closed and open)

« Open from 15.03.2021 to 15.06.2021

www.eurosdr.net
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Survey response

38 Mapping Agencies
from 20 countries

www.eurosdr.net
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Notified ML/DL Projects

Fedirsl OMe o1 Togagraphy seiastops

32 projects notified
16 organisations

14 countries

www.eurosdr.net
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What are the main objectives that the
project aims to achieve?

accurately iior aerial = automated aUtO matlca‘ Iy bUIldlngS Change
cover d ata deep d Ete CtIO N different evaluate extract
generate information \and |eaming map

processing produce production provide purposes quality
5eNSOrS srgk SOUICE stone tree update

Single-word cloud highlighting the
frequency and relevance of objectives

www.eurosdr.net
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What are the main objectives that the
project aims to achieve?

land cover information
" land cover map

regional administration

automated quality improvemen

- Iand re istry difiereat data source automated chasge detection e dtribaton prlem
a e rI a | se nsor g eeeeee t l;;li:u footprint

land cover change seatinel-2 image series

s ki land use information

single building

map update different age
mestdsmie=4 neural network crushed stone

g seses GF3SS SEFIP

Deep Learning based collocating-words cloud
highlighting the frequency and relevance of objectives

www.eurosdr.net
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Purposes for being interested ML/DL?

0,0% 20,0% 40,0% 60,0% 80,0% 100,0%

Cost/time savings

More efficient business processes (including: automation, change detection)
Improved geospatial information quality

Development of innovative products/services

Expanded use of NMCA data

Improved delivery of tailored services

Polical driver

Better meeting the requirements of legislation

Enhanced standards conformance

Increase of revenue

Other (improve spatial planning and building processes)

Other (Reuse official data resources, and improve LOD)

Preventing cyber attacks Respondents: 32/32

www.eurosdr.net
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Project status

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

planned 13%
completed

Respondents: 31/32

www.eurosdr.net
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Project status

® planned
® running

m completed

Respondents: 31/32

2021
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® planned
W running
® completed

Respondents: 27/27
2018

www.eurosdr.net
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Project contractor / research entity

0% 10% 20% 30% 40% 50% 60% 70% 80% 50% 100%

internal

external

both

Respondents: 29/32

www.eurosdr.net
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Project contractor / research entity

M internal M internal
MW external M external
™ both ™ both

Respondents: 29/32 Respondents: 26/27

2021 2018

www.eurosdr.net
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Type of algorithm used in the project

0% 20% 40% 60% 80% 100%

A specific deep learning algorithm is used in the project

A general machine learning algorithm is used in the project
| do not know

Other (Customised and out of the box)

™

Other (IOTA? software)

o2 |

Other (open methodology, but Al)

Other (SIOSE)

[ o2

Respondents: 30/32

www.eurosdr.net
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Type of Machine Learning algorithm used in project

0% 20% 40% 60% 80%  100%

Supervised learning
open B
Reinforcement learning

Semi-supervised learning &

| do not know
Unsupervised learning

Active Learning

Respondents: 29/32

www.eurosdr.net
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Input data set(s) for the project

sentinel-2 data

dsm
trug™-orthopnotos
- landscape model
Ipis
cadastre

* configuration fil

Araligrabe same

Auxiliary data

www.eurosdr.net
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Implementation in production-line

0% 20% 40% 60% 80% 100%
:
yes

www.eurosdr.net
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Implementation in production-line

y

0
26%
® planned
Tyes
Respondents: 27/32

2021 2018

www.eurosdr.net

®no

yes

Respondents: 26/27
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Main Findings

annual land cover map provides insufficient thematic
accuracy

post-classification analysis based on expert-knowledge is
needed

some problems with smaller buildings

optimization of resources in time and responsiveness to
end users

post control quality with semi-manual process is required
huge effort on labelling

training data needs to be improved

one model is not sufficient to capture all features

with limited training good accuracies have been achieved
customized post-processing needs to be incorporated

it is still hard to figure what the model exactly learns in
terms of weights and biases associated with the layers

x X * Sk
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discrepancy between historical databases and relevant
training data

need to integrate in larger pipelines w/ post-processing
importance of frequent feedback from thematic experts"
a good use of public investments to improve citizen's
health

as expected, we cannot and should not replace human
annotators

already reached 88% accuracy without much hyper
parameter tuning

hard to exclude false positives

cost saving in the creation of detailed database, in
comparison with traditional approaches of
photointerpretation

automatic results needs and human revision

l Respondents: 29/32
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Conclusions

Al is new and yes, it may turn out to be valuable

Al-use at NMCAs: Still in phase of infancy

Al as a tool, not as a magic/silver bullet (Hype)

Wise not to expect miracles and radical changes

Need to think carefully about how to use Al

Time needed to become mainstream in NMCAs

If you ‘torture’ Al long enough it will confess to anything
Opportunities, Threats, Ethics ..., It is all a matter of balance
Some remaining issues: importance of post-processing,

I Training data is an issue



¥ *x * Ok
+ EuroSDR European Spatial Data Research

* More information?
* http://www.eurosdr.net

* https://twitter.com/eurosdr
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