Geodesy, Cartography and Cadastre Autharitthe Slovak Republic

Topicof the conference

Land Management Systems: Challenges,
Applications andCadastreApproaches Based on
Modern Technologies andrtificial Intelligence

415t conference of surveying and mapping authorities of Austria, Bosnia and Hercegovina, Croati
Czechia, FriuWenezia Giulia, Hungary, Slovakia, Slovenia, Trentino and Southern Tyrol

17th ¢ 19th June2026
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Al inthe GCCA SR

A Analysis of new possibilities for expanding the
existing precise model of checks to include new
capabilities using Al

Almprovedcrosschecking of GP documentation
components

AToday only the verification of vector data
against cadastral records is possible; efforts are
underway to expand checks to include direct
verification against analog (Pile) documents

AUse of Al for checks that have previously been
performed by humans

AUse Al to analyze the reasons for GP-non
verification and return for correction

Vectorgeodeticdata | . ,
—_— for updatingthe cadastral = |
¥ = Uekk

documentation

Example ofnternal controlsof GPdocumentation

GPdocumentation
(papera PDFile)

@

Actualland valid
cadastral data



Analysioof Alusein GPverification

AGP aghe fundamentaltool for managingand updatingthe cadastrarecord
A Approximately70,000GPsare producedannuallyin Slovakia (2025: 77,245P3

A EachGPundergoesauthorisationand official cadastralerification(quality control,
gualificationchecksand alignmentwith the current cadastraktate)

ASince2020, GCCA SRReratesthe a DRroceedingg A &eividefor cadastresasthe main
tool ensuringcontrol and data quality of GPdataimported into the cadastre

A Servicdor the cadastrec processrecording control, output generationand control reporting

A TheGPproducercanusethe samechecksn asimilarserviceto eliminate errors before submitting
the GP tothe cadastrefor verification

¥ = Uekk



Analysiof AlUsein GPverification

AGP asnimportant and fundamentaltool for managingand updatingthe
cadastre

AUnderstandablénterestin Alapplicationin this area

Comparison of the number of officially certified geometric plans and other surveying and mapping
activities in the Slovak Republic as of December 31, 2025, for the years 2013 through 2025
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Automationof the GPverification

A Thea DRroceeding$g A &eivizeasthe

fundamentalsystemelementfor input data : — SClE T il

: e e : compliancewith quality

quality verificationinto the cadastre — parameters evaluatedby
A Verificationprotocol pursuantto Section45 S = humanoperators
point 2 of DecreeNo. 300/2009Coll
Consolidatiorof automatedand content
basedverificationresultsin a single
document
Automaticarchivingof protocols(including
after repeatedchecks
Easyretrieval of protocolswhen GPis
returnedfor correctionmultiple times
Statistics e
Automatedsendingof the protocol(s) tothe
GPproducer
Automatednotification of verification stat
to the GPproducer

o

Errorsfrom
automatedmachine

ST 5 S T 8

verification

E == (IGKK < Percentagef GPdailingthe first-time check approx 30%
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Analysiof AlUsein GPverification

Errorsdue to non-compliancewith quality
parameters evaluatedoy humanoperators

AOpportunityfor Alusec thisiswherewe see
pOtentlaI

A Analysiof the verificationprocessand
reasondor returning GPdor correction

AMachinelearningof verificationresults
analysisclassificatiorand quantification

A Statisticgfrom locationbasedto personnel
level)

ATheoutcomeenablesa set of new GEBhecks
andevaluatedmaterialsfor employee
B =tk methodologicakupport
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Al iInAirbornelLaserScanning

APilotuse? Tdeep
learningxfor detection
and classificatiorof
objectsin pointcloudof
pointsfrom ALS

AUseof deepneural
networks(e.g PointCNN
PointNe) for
classificatioror
segmentatiornof pointsin

LIDAReloudof pomts An example of a classified cloud of points from the 2nd cycle ofltiss
classified using this method into categories of buildings, vegetation, and power
E UGKK lines from the area of the power station neiar2 R dzy BiskupiteS




Al iInAirbornelLaserScanning

ATheY 2 R $etairnsan U 2
recogniseobjects(buildings
vegetation powerlinesX 0
from examplesvherethe
correctansweris known, and
graduallyadjustsits internal
parameters

AThemore precisethe
guidelinesthe morereliable
the outputs.

AThetrainingitselfis time-
\ RS consumingapprox 17hours
An example of a classified cloud of points from the 2nd cycle of the per epOCh)

ALS, classified using this method into categories of buildings,
vegetation, and power lines from the area of the power station near

B = (K« t 2 R dzy BiskupiteS




Currentuseof Al N e

<> PowerShell

$source = Get-Location

V KN831395 YX CM @ © 1
$destination = Join-Path $sourd&R 414087.38 1296073.11 417533.96 1300003.06 1000
KLADPAR 1

PARCIS=1.001

P 415667.85 1298910.21
L 415648.09 1298917.78
L 415669.20 1298555.88
L
L
L

A Allanguagemodels

T=5

A Alfor acceleratingcode
writing andfinding solutions
whencreatingscripts

A Analysi®of maps(amapisa
text file) andfor generating
basicstatistics

ABatchprocessingf mapsand
vectordata (VGP, PDF)

AAI as an excellent tool for
SuppontaSkS z&x%mmMMmim

K
T
T
415675.31 1298952.69 T
415687.80 1298946.10 T
T
1/
K

sethy:sd o0 415667 .05 1298910.21
ldltem -Path $source -RelgT 415668.61 1298929.57 '
P 415668.61 1298927.97

yLu ecinok E, KLADPAR 2
$_.FullName -notlike "$desti@A PARCIS=1.882
P 415648.89 1298917.78 K
L 415667.85 1298910.21 T
L 415656.28 1298890.95 T
L 415651.38 1298882.54 T
L 41565@.70 1298881.68 T
L 415632.90 1298890.33 T
L 415657.40 1298897.69 T
L 415649.70 12989€2.28 T
L 415642.85 12988908.46 T
L 415650.61 1298886.00 T
L 415657.406 1298897.69 T=
L T
L T
L T
L T
L T
L T
L T
L T
/
K

n
LV IV T, IV, TV, T

D=5 F=1 H=1l.6 K=1
=1 5=30 T=5

$folderName = Split-Path $f|

$newName = $folderName + "_|
415632.90 1298896.33
415644.49 1298895.21
415637.99 1298898.87
415634.84 1298893.00
415641.28 1298889.42
415644.49 1298895.21
415632.90 1298890.33
415648.09 1298917.78
&T 415653.39 1298%07.72 '1

= =

$targetFile = Join-Path $dg

$counter = 1

$baseName = [System.IO.Path

n
ERURUNURURURURU UV R R RV RV RV RV RV RV RV

$extension = $file.Extensiq

P 415649.70 1298502.28
L 415657.40 1298897.69
L 415650.61 1298886.00
L
L

415642.85 1298890.46

415649.70 1298502.28
&T 415650.78 1298894.19 '1
&L P 415650.78 1298892.59
0 Kl ADPAR 4

n
BRI, T, Y,

3' D=5 F=1 H=1l.6 K=1
=1 5=45 T=5

i R B

—_— analysesstatistics batch processingf vector
3 UGKK data, batchprocessingf PDFversionsof GP



Analysisandpossibilitiesof Aluse

A Creationof the knowledgebasefor managingdescriptive
data and cadastralproceedings

A Possibilitief usingAl tolearnfrom existingGCCA
documents

A Summaryof methodologicadlocuments(cadastrabulletin,
directives guidelines positionsaddressingrofessional
ISsuedn cadastralmanagement)

A Possibilitieof usingAlfor searchingand drafting
standpoints researchandtexts on giventopics

A Role ofthe GCCA SR asreethodologicalleaderin the field
of geodesyand cartography

A TheGCCA Sprovidesguidancein the areaof cadastral
proceedingsaswell astechnicalcadastre
https://www.skgeodesy.sk/sk/ugkk/technickeredpisyine-
akty-riadenia/
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Otazka ¢. 16

Dva samostatne stoj
gislom, so svojim s
spravou boli historicky
Ako postupovat’ v pri
vlastnictva) so skutoé;
ktory je samostatne

spravou ako aj sam
bytovy dom bol evidoy|
bytové domy mali zalg
Ide v tomto pripade o

Odpoved:

Nie, nejde o opravu ch
nehnutelnosti a o za|
(katastralny zakon) v zn|
Pévodny zépis bol vykol
Aby bol bytovy dom, ktd
s0 svojim samostatnym
len na jednom liste vias
odboru predloZit okrem
stanovisko prisludného
bytové domy podla (daj
predloZenie znaleckéh
samoslatne stojace b
vratane zamerania a pre
&astiach, zariadeniach g
Inak povedané, ak do
vlastnika bytu alebo ng
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domu, spoloénych zariadeniach domu a spoloénych nebytovych priestoroch,
na prisludenstve a na pozemku zastavanom domom a na prilahlom pozemku,
je potrebné predioZit okresnému uradu, katastralnemu odboru relevantni
verejnl listinu, ktord by hodnovernym spbsobom preukazovala prepoget
tychto novovzniknutych podielov (napr. znalecky posudok alebo dohoda
vlastnikov bytového domu o zmene podielu), priom vymery bytov ostavaji
zachované.

V pripade preukazania zo strany stavebného Uradu, Ze oba bytové domy su
samostatne stojace bytové domy, nebude potrebné geometrické zameranie
tychto stavieb.

Vdanom pripade nebude potrebné predioZit okresnému  dradu,
katastrainemu odboru Ziadnu dohodu ani listinu o hlasovani viastnikov bytov
a nebytovych priestorov oboch bytovych domov.

Vecny register

LV — listiny potrebné na zapis dvoch bytovych domov evidovanych na jednom
liste viastnictva (kaZdy z nich je samostatne stojaci, so svojim stpisnym
éislom, so svojim samostatnym vechodom a svojou samostatnou sprévou) na
dva samostatné listy vlastnictva

BYTY (zékon &. 182/1993 Z. z.) — listiny potrebné na zépis dvoch bytovych
domov evidovanych na jednom liste viastnictva (kaZdy z nich je samostatne
stojaci, so svojim stipisnym éislom, so svojim samostatnym vechodom a svojou
samostatnou spravou) na dva samostatné listy viastnictva

Otazka €. 17

Ako maju postupovat’ okresné Grady, katastralne cdboery pri zapise
stavby do katastra nehnutelnosti, ak ide o rekonstrukciu resp. prestavbu
existujucej stavby hotela na bytovy dom?

Prakticky mé ist' o zmenu druhu stavby z ,ubytovacieho zariadenia“ na
»bytovy dom” a o zapis jednotlivych bytovych a nebytovych jednotiek
v predmetnej stavbe, kde vlastnictvo stavby a bytovych/nebytovych
jednotiek zostava nadalej vo vyluénom vlastnictve mesta.

Postupoval okresny urad, Kkatastralny odbor spravne, ak Ziadal
o doloZenie zmluvy o vstavbe najomnych bytov a nebytovych priestorov
v dome?

Odpoved’

Nie, okresny urad, katastralny odbor nepostupoval spravne, ak Ziadal
o doloZenie zmluvy ovstavbe najomnych bytov a nebytovych priestorov
v dome.

.Budova sa stava bytovym alebo nebytovym domom aZ po vyéleneni
jednotlivych bytov a nebytovych priestorov ako samostatnych predmetov
vlastnickeho prava s povahou nehnutelnej veci (pozri vyklad k ust. § 3 ods. 2
BytZ). Ak stavba nie je redlne rozdelena na byty a nebytové priestory, je




Improvingof the cadastrec newtechnologies

A Extensivegualityimprovementof the cadastre
acrossSlovakighrough mappingusingnew data
collectionmethods

A Preparationof materialsfor the renewalof the
cadastrethroughnew mapping

A TheGCChas modern methodological resources
and is committed to improving its methodologies
through the use of new technologies

A Totalplannedvolumeof approx®  enilipn for 50
localities

A Thegoalis high-quality data, and ahigh-quality
andhomogeneousadastre

A Easiersubsequentadastraupdates significantly
strengthenedcertaintyin the registrationof -
propertyrights uo

SPM
Obvod OKO
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Innovativedata collectionmethodsfor mapping

Datacollectiong laserscanningand photogrammetryin mapping

A Equipmentg Platformsand Sensors

A Emﬁsenﬂ—lovermapS'FX
universal handheld backpackcar, boat, dron
A SLAMechnology
3-return echo
A range0.5¢ 300m
A scannlngﬁeedl .9 million points/s
A without GNSSequirescontrol points
A supplementarycamerac ¢ colorisationof the cloudof points
A We| ht1.7 k
A od 1.7. RTKkorekciez DJIDronu _
A by yearend: RTKcorrectionsfrom GNS®quipment

A Mlc’:&odronesmdLlDAROOO-lR
Weight 6.5 kg
A LIDAR/elodynel6
field of viewup to 90c
A georeferencmgGNSS IMU TrimbleAPX15 IMU
A 2-return ech
A flight time 25 min
A 5Mpix - ofarbenieskenov
A horlzontalandvertlcal accuracyof 0.04 m without control points

L+ :’ - UGKK:




Innovativedata collection methodsfor mapping

AEquipmentg Platformsand Sensors

A Lidaretto .
A universal handheld backpackcar, boat, dron L f

A LIDARHESSA] 32 channel - % ae |

¥

A 3-return echo =
A range0.5¢ 300m

A georeferencingNSS- IMU T
A supplementarycamera¢ colorisationof the cloud of pointe ;
weight 1.5 kg %

'
&

A DJIMavic 3 Enterprise+ RTKmodul
A Integratesa 20 MP wide-angle camerawith a 4/3 CMOS
sensorwith pixelsize3.3 >m
A RTK
A pixelsize3.3>m

—
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Innovativedata collectionmethodsfor mappingg
- acomparisonof methods

Porovnanie - Kostol

/

STX Lidaretto

P1

U = UGk
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Innovative data collection methods for mappiqQg
- a comparison

I Porovnanie - Kostol

;
H

STX /\ \/’ A Lidaretto

Mavic P1
;
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Innovative data collection methods for mapping
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AComparisorwith terrestrial
mapping

U = UGk
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Innovative data collection methods for mappiqQg
- analysis
AA cloudof points
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Improvingof the cadastreg a new combination
of technologies

A Improving the quality of cadastral records by creating
cadastral maps that incorporate numerical
measurement results complemented by coordinates
from a 3D model

A The maps are based on original ARsamerical maps
complemented by existing terrestrial surveys, which can
rapidly improve the map's accuracy and quality

A Approximately 30 localities per year on an ongoing basis Tl

A Of the total of 4,265 cadastral ma@94 have been
Implemented

A New method improving accuracy by det mining the
positions of points that cannot be measu d dlrectly
(T5) using aerial surveying

U = Uskk L



Improvingof the cadastreg new technologies

A Pilot projects, DJI Mavic 3 drone used in the creation of the implemented map
A The result of the image processing was a 2D orthophoto and a 3D terrain model
A The coordinates of the matching points were obtained using\ti | poGram (2D orthophoto) and the 3D Survey program

A The map is created by combining the implemented terrestrial numerical measurement results from standard GP surveys with
coordinates derived from the model (only for points that were not directly measured)

A A new method for locations where mapping is not possible for some reason

in the nationalcoordinatesystem
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Thecyberattackin January 2028 Wheredo we stand

oneyearlater?

A Gradual renewal of services following a cyberattack
- Taking into account the technological, procedural, and applicatdtated

Changesn components

AYGSNRSLISYRSYOS 2F (KS &dz 2 NRAGECAASR 2 NB | X ANetiwvbrRimrdstrucirk

A All organizations share a single network infrastructure, datatre,
domain, and application software within the site

A As part of the system renewalsecurity measures implementegthe
AYTNF AauNHzOUdzNBE YSSUua UKS NBIljdzZANBYSY U a
information systems and services in a secure and sustainable way

A Architecture of the infrastructure based on principles

- defensein depth

- zerotrust

- microsegmentation

- comprehensiverotection of workstationsandservers

- comprehensivenetwork protectionandaccessontrol to externalsegments
- secureinfrastructuremanagement

- secureActiveDirectoryimplementation

- comprehensivéackup

—

— UBKKs:

A Softwarearchitecture
A Endpointsecurity
A Securitymonitoring

FyR Sylof $a
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2 LIS NJ



TheGCCA Serevelopmentactivities

PLAN [OBNOVY,

DIGITALNE

Recovery and Resilience Peh 2 YLIZ Y SY i MT a5 A 3 ARSI

A Implementation of an eGovernment solution covering 16 compaklife situations for
EU citizens and businesses

PI‘OjeCt- Developing realife situationsfor the GCC/ASR

Goal- improving services and integrating them, TheGCCASR is implementing I3fe Stuations
particularly intoreatlife situations

¢, { ¢purchasingand owning of residentialproperty

¢ { €Moving A&
vl T Y dgtey@ElyH LINEAGNRSR120 YSOKIy) ==\W
1944776, 84 DRH ¢ { q Registratiorof marriage

L
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MINISTERSTVO
a INVESTICI, REGICMALMNEHS ROZVOIA
."l ORM'\TEA IE

ssssssssssssssss

PLAN [OBNOVY

Developmentactivitiesg Life Situations - RS

Keycomponentsof realization

A Modernization of the DSKN Portal
A Portalupgrade in IDSK 3.0

A Qtizen'sprivate zone €IDlogin) \!

A ResortintegrationPlatform(RIP)
A Unifieddataexchangenfrastructure

A Connectionto central government
O2YLRySyuayY [/ t5L

Expectedutcomes

A Forcitizens
A Electronic proposal for registration without visiting the office
in the IDSK 3.0 design
Prefilled formsci KS @3/ @% LINAYOALIX S o
from reference registries
Overviewof properties and proceedings in the personal :ﬂﬁ

¥

Proactive notifications about the status of submission’
Gettingfeedback

E %{ x A EOJQCGASR "‘£

Il dzy AFASR Ay (0S3aNI uleyﬁormétldnu'-FZNJY
systems

A single point of access for providing data to other public
administration bodies

Connection to reference registers (RFO, | . tral
government components
Service monitoring
Higher security and reliability of the soluti
Basisfor future development (ISKN 2.0)

To Do o Do

A ELODGystemUpgrade

A Support for submissiongee e e
from the DSKN portal

oo To o Do

V= ek« Plannectlellverydate 0212026
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DevelopmentStrategyuntil 2040 + UGK'_'_(_ET?

LA E L LI-_LILl-::'i-_ Hartografie
Slovenske| 2 LD L

1) Transformation of Cadastral SystemSKN 2.0
2) Updatingof the cadaste through new mapping and optimizirige processing of vectaradastraimaps

3) TheDevelopment of the ZDPM SR (Basic Digital Terrain Model of the Slovak Republic)

4) Digitalization of documents ar@dP

—

= UBKKs»



KeyActivities

Q=

A Agregationof data from 75 cadastral

offices
A creation of a central aggregated
database at th&CC/ASR

A Development of a new central

information system
A single database
A electronic processing of submissions

A Securityenhancing
A newsafetystandards
A protectionagainstcyberthreats

Plannedprojectkickoff - Q1/2027
Planned completion of the projeeQ4/2029

UGKK

Expectecbutcomes

Transformation of Cadastral SystemSKN 2.0 == U6k« P

A CentralCadastralnformation System with a UnifieDatabag
A Elimination of data fragmentation, improvement of data quality

A Realtime online services
A Up-to-date information for citizens, business owners, surveyors,
public administration bodies

A ProcessAutomation
A Faster processing of proceedings, less systems for employees

A Thebasisfor moderne-servicesandsupportf2 NJ 0rkeS ¢
anddone" Principle

A higherreliability and security of theadastrainformation
system



Updatingof the cadaste through new mapping = 06,277
and optimizinghe processing of vectaradastraimaps

A + Y add%
A VKMi15%
A VKMt40%

A Creationof new VKM
photogrametry laserscanning

A Integrationwith national
registries

A INSPIRE

U = e



