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Overview of Al Applications at Kadaster

Stefan Bussemaker
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Why innovate with Al?

* Replacing repetitive manual labour

e Less experts available in near future
(retiring colleagues)

* Do more in less time or for less money

The Netherlands’ Cadastre, Land Registry and

Organized by Gold sponsor:

“I\ UNIVERSITY ‘ @3 @esri
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Improve the quality of our registries

Be ready for future requests and
assignments
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1. Cadastre
Varying degrees of certainty of
o o oome ot vow ctedomn GO i cadastral borders on map.

|
|7
|
[ 2 22
+

p s w S s
' s
S ) > Can we improve the map?
g Juse g & _=
= % § i The accuracy of the depiction of the boundary on
— % Label the map has a margin of both to the left and to
i ‘I‘ the right of the boundary in 95% of cases:
By X L” o "
¥ { Epsesstane % C 20 cm
MM ‘S% D ‘ 40 cm

Bronze sponsors:

2= § 11325813 18 0 sor:
3
Q. "::’ - -
esri & Trimble Jeica
Geosystems

A\ sy | @



Organized by

A g @

ITC

Au

H Jﬁﬂ:ﬂﬁdml

igital Transformation for Responsible Land Administration

Relaas van bevindingen

LI R 4 ] Mewgeepst G104 Lo At mea
At 2
AN panr
s
1w
e rmter: oo 10 ¥ B drwst A
............ 159
Meenymmvers or wearreriages
—
8 ¥
{5
' 1.
-
TS50 1509

g esri

& Trimble

FIG Commission 7 & 2 Annual Meeting 2023
2-4 October 2023, Deventer

GEMEENTE LUNTEREN.
Sectie {7 Biad 2

N 137,
KADASTER.
£ " L WINY a2 S
Nieuws Nummers: 2/3¥ o 205/ Dienstjuar /y/)'
2% o s
Opdeacht N*. s
o
e
— Y
— | ==\
—X 1

2 %,//‘}_‘ ,(:7‘7 e 1T/,

1 2y Tavcay
\ \ e SO 7 2nde # ;-.‘.,.'.. /73 .4’1—7
A \ —lay Zagy ey
— — 20 Freramas “y
‘:.. —w"..’ o 7 < \
l\ Fiure it ] ?M,;/h‘-
| A
" 5 ~oe Jedolonet Sy Larb sy
A ‘x‘ :,4' s
~3S  ww - ) ~
L Wi, §3 ¥ L E S
—e 7 K T T oy — -
o 2 ‘.| ”»
~ . ¢ p ‘| ‘I
S 1 | 3 \
3 1

B

o '3 $ \
. < ! ‘e \ l\
/ - ""J' k|I '
Later veldw, 7 \' %
I s Tt Ll ! \
B ~ \
L !

— | p o8

“'/g;/;&((in-/ ~e 4
#18 sg 2k o~ (-'-'../..'7 v Korloun

/ P SR e ’454/"‘—“’
~
. |




Digital Transformation for Responsible Land Administration
FIG Commission 7 & 2 Annual Meeting 2023
2-4 October 2023, Deventer

Fic

Multiple Al Models:

v

1. Segmentation
model
-> detect lines

2. Object detection
-> find numbers

3. Optical Character
Recognition
- > read numbers
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Fieldsketch + Cadastral map = Improved map

Bege

Organized by Gold sponsor: Silver sponsor: Bronze sponsors:

/\ unversTy | @ @ esri @ Trimble Jeica

UF TWE NTE ITc Geosystems



2. Land Registry

* Notary deeds

e (Possibly lengthy) PDF

* Approx. 1M per year

* Eachis examined three times

 Making deed processing more
enjoyable and faster
e Extracting structured data from deeds

Organized by

.!cc.dn_cl.oy

Gold sponsor:
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1. Text extraction 2. Text parsing 3. Viewer

- Get text from PDF - Natural Language - Show PDF and found info
Processing (NLP)

- Use OCR if necessary - Allow corrections and
- Find named entities additions

- Analyze document -> Dutch language model

structure - Human stays in control

- Dependency parsing

Organized by Gold sponsor: Silver sponsor: Bronze sponsors:
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Text Parsing

2,none,de

3,SEX,heer

3,RO0T,Maurits Bakker

3,none,,

3,none,geboren

5,none,op

5,BIRTHDATE, twee mei negentienhonderd
5,none,te

5,BIRTHCITY,Heerhugowaard

BIRTHCITY

BIRTHDATE

de Maurits Bakker, geboren op twee mel negentienhonderd le Heerhugowaard

DET NOUN PROPN VERB ADP NUM ADP PROPN
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Still improving:

- Retraining models based
on feedback

- Anonymizing deeds

- Newer language models
and architectures
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LENING- EN HYPOTHEEKAKTE

Heden, tien oklober tweeduizend achitien, verschenen voor mi, mr,
Marcellinus Antonius Maria Grubben, nolaris mel plaats van vesliging de
gemeente Venlo:

1.

en

mevrouw YVETTE HENRIETTE IMELDA MARGARETHA CROMBAG,
werkzaam ten kanlore van bovengencemde nofans, die kantoorhoud!
aan de Albert Cuypstraat 3, 5914 XE te Venlo, geboren te Venlo op acht
en twintig oklober negentienhonderd tweeéntachtig, handelende als
mondeling gevolmachtigde van de te Venlo gevestigde stichting
STICHTING HET ROOMS-KATHOLIEK HULPVERLENINGSFONDS,
VOORHEEN ROOMS-KATHOLIEK ARMBESTUUR, kantoorhoudende
te 5813 CH Venlo, Groenstraat 226 (postadres: 5900 AM Venilo, Postbus
522), ingeschreven in hel register van de Kamer van Koophandel onder
nummer , en als zodanig deze stichting rechisgeldig
vertegenwoordigende;

a. de heer mr ANDREAS ADRIAAN VAN DEN BRAND, geboren te
Venlo op vijftien oktober negentienhonderd achtenzestig,
identiteitskaartnummer , afgegeven te Venlo op
negenentwintig april tweeduizend zestien;

b. mevrouw RIANNE HENDRIKJE ANTOINETTE HELENE VAN
KEMPEN, geboren te Venlo op zeven januari negentienhonderd
achtenzeventig, identiteitskaartnummer , afgegeven te
Venlo op veertien september tweeduizend zeventien;

met elkander gehuwd en tezamen wonende te 5915 PR Venlo,

Hinsbeckerweg 4.

Van het bestaan van de volmacht aan de verschenen persoon onder 1,
genoemd is mij, notaris, genoegzaam gebleken.

De verschenen personen hebben mij, notaris, het volgende verklaard:
INDEUNG

Deze akle is ingedeeld in de volgende hooldstukken:

Hoofdstuk 1. Algemene bepalingen
Hoofdstuk 2. Leningsovereenkomst
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3. Mapping Agency From pixel values to tangible information
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Object recognition

* Asbestos roofs * Obstacels

* Roof types * Vegetation
* Roof materials (Sint Maarten/Rode Kruis) e Tiles

* Green roofs e Solar panels

* Small landscape greenery

* Small side buildings (not in the BAG) e MGCP
* New buildings e Mutation triggers for Top10NL
Organized by Gold sponsor: Silver sponsor: Bronze sponsors:

d/\ UNIVERSITY ‘ @ @esri' & Trimble Jeica

U'F TWE NT E ITC Geosystems



Digital Transformation for Responsible Land Administration
FIG Commission 7 & 2 Annual Meeting 2023
2-4 October 2023, Deventer

Fic

Pilot solar panels

.

- v
\

Darker panels on dark roofs
are still a challenge
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Automatic detection of storage tanks

TernausNet-16

skip

- cony 3x3 comv 3x3 cony TrtTee-conr 3x3 conv 313 conv 'llj g§

¢w‘;u
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2 e s

Input Image
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Output Segmentation
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What are we working on / lessons learned

- More research is being done - Algorithm Registry

- Ongoing process - Governance

- Data quality - Compliance with legislation

- Using Al Responsibly - Compliance with competition law
Human-in-the-loop
Explainability

Ethics commission

Organized by Gold sponsor: Silver sponsor: Bronze sponsors:
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