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AI | n t h e G CCA S R Example of internal controls of GP documentation

* Analysis of new possibilities for expanding the | —— 6P documentation
existing precise model of checks to include new o (paper a PDF file)
capabilities using Al

e Improved cross-checking of GP documentation

components
* Today, only the verification of vector data
against cadastral records is possible; efforts are Analysis of
. . Options for
underway to expand checks to include direct New Inter-

verification against analog (PDF file) documents Eontro)j
sing

* Use of Al for checks that have previously been
performed by humans

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

Vector geodetic data | Actuall and valid
a —— for updating the cadastral . fj cadastral data
UGKKSH documentation N




Analysis of Al use in GP verification

* GP as the fundamental tool for managing and updating the cadastral record
* Approximately 70,000 GPs are produced annually in Slovakia (2025: 77,245 GPs)

* Each GP undergoes authorisation and official cadastral verification (quality control,
qualification checks and alignment with the current cadastral state)

e Since 2020, GCCA SR operates the ,,G1 Proceedings List” service for cadastres as the main
tool ensuring control and data quality of GP data imported into the cadastre.
e Service for the cadastre — process recording, control, output generation and control reporting

* The GP producer can use the same checks in a similar service to eliminate errors before submitting
the GP to the cadastre for verification

¥ = Uekk



Analysis of Al Use in GP verification

 GP as an important and fundamental tool for managing and updating the
cadastre

* Understandable interest in Al application in 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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Automation of the GP verification

 The ,G1 Proceedings List” service as the R T -+ Rt o
fundamental system element for input data | - IO e o non
_ T b compliance with quality
quallty Verlflcatlon |nt0 the CadaStre : oo . parameters' evaluated by
* Verification protocol pursuant to Section § 45 E —— human operators

point 2 of Decree No. 300/2009 Coll.

e Consolidation of automated and content-
based verification results in a single
document

* Automatic archiving of protocols (including
after repeated checks)

* Easy retrieval of protocols when GP is |
returned for correction multiple times S

» Statistics

* Automated sending of the protocol(s) to th
GP producer

* Automated notification of verification stat
to the GP producer

le v Zmysle §45 ods. 2 vyhlisky €. 300/2

Errors from

automated machine
verification

—
—
-

UGKKsa Percentage of GPs failing the first-time check: approx. 30%
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Siovensie] republicy



Analysis of Al Use in GP verification

* Errors due to non-compliance with quality
parameters, evaluated by human operators

Nadlisme nre \/4 wnrsladkeoy

UGKK

* Opportunity for Al use — this is where we see
potential

* Analysis of the verification process and
reasons for returning GPs for correction R

* Machine learning of verification results,
analysis, classification and quantification

* Statistics (from location-based to personnel-
level)

* The outcome enables a set of new GP checks
and evaluated materials for employee
B = ok« methodological support




Al in Airborne Laser Scanning

* Pilot use of ,, deep
learning” for detection
and classification of
objects in point cloud of
points from ALS

* Use of deep neural
networks (e.g. PointCNN,
PointNet) for
classification or
segmentation of points in

LiDAR cloud of pomts An example of a classified cloud of points from the 2nd cycle of the ALS,
classified using this method into categories of buildings, vegetation, and power
E UGKK lines from the area of the power station near Podunajské Biskupice




Al in Airborne Laser Scanning

* The model ,learns” to
recognise objects (buildings,
vegetation, power lines...)
from examples where the
correct answer is known, and
gradually adjusts its internal
parameters.

* The more precise the
guidelines, the more reliable
the outputs.

\ * The training itself is time-
e consuming (approx. 17 hours
per epoch)

An example of a classified cloud of points from the 2nd cycle of the
ALS, classified using this method into categories of buildings,
vegetation, and power lines from the area of the power station near

E (IBKK Podunajské Biskupice



Current use of Al

¢

Al language models

Al for accelerating code
writing and finding solutions
when creating scripts

Analysis of maps (a map is a
text file) and for generating
basic statistics

Batch processing of maps and
vector data (VGP, PDF)

Al as an excellent tool for
support tasks

—
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k = aktualny priecinok, odki

$source = Get-Location

X # Cielovy priecinok V KN831395 YX CM @ @ 1

: 80 KLADPAR 1

d & Vytvor priecinok SPOJENE, ak |&A PARCIS=1.801

i (I(Test-path $destination)) &L P 415667.85 1298918@.21
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-
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New-Item -ItemType Directo! L

&Y= 3 L
L
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LV IV T, IV, TV, T
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y &L P 415668.61 1298927.97
Vyluc priecinok SPOJENE, |80 KLADPAR 2
$_.FullName -notlike "$desti@A PARCIS=1.882
&L P 415648.09 1298917.78
415667.05 1298910.21
415656.28 1298890.95
415651.38 1298882.54
41565@.7@ 1298881.68
415632.9@ 1298890.33
415657.48 1298897.69
415649.7@ 1298902.28
415642.85 1298890.46
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3 ForEach-Object {
$file = $_

v priecinka, z ktoreh

$folderName = Split-Path $f|

$newName = $folderName + "_| 415657 .40 1298897.69
415632.90 1298896.33
415644.49 1298895.21
415637.99 1298898.87
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$targetFile = Join-Path $dg
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L
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L
#(MovyEnazav Susory L 41565@.61 1298886.00@
L
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L
$baseName = [System.IO.Path t

415648.09 1298917.78
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$targetfile = Join-Pathign PARCIS=1.003
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$extension = $file.Extensiq
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analyses, statistics, batch processing of vector

data, batch processing of PDF versions of GP




Analysis and possibilities of Al use

* Creation of the knowledge base for managing descriptive
data and cadastral proceedings

Cadastral

Bulletin, years
1994 — 2025 (91
issues in total)

* Possibilities of using Al to learn from existing GCCA
documents

 Summary of methodological documents (cadastral bulletin,
directives, guidelines, positions addressing professional
issues in cadastral management)

* Possibilities of using Al for searching and drafting
standpoints, research and texts on given topics

* Role of the GCCA SR as a methodological leader in the field
of geodesy and cartography

* The GCCA SR provides guidance in the area of cadastral
proceedings as well as technical cadastre
https://www.skgeodesy.sk/sk/ugkk/technicke-predpisy-ine-
akty-riadenia/

strana 24

Katastralny bulletin &, 2/2025

Schvélila predse
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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 vchodom a svojou samostatnou spravou) na
dva samostatné listy viastnictva

BYTY (zékon &. 182/1993 Z. z.) — listiny potrebné na zépis dvoch bytovych
domov evidovanych na jednom liste vlastnictva (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




Improving of the cadastre — new technologies

* Extensive quality improvement of the cadastre
across Slovakia through mapping using new data
collection methods

Gbelany

* Preparation of materials for the renewal of the
cadastre through new mapping

* The GCCA has modern methodological resources
and is committed to improving its methodologies
through the use of new technologies

* Total planned volume of approx. €15 million for 50
localities

* The goalis high-quality data, and a high-quality
and homogeneous cadastre

* Easier subsequent cadastral updates, significantly
strengthened certainty in the registration of
property rights Uo

SPM
Obvod OKO
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Innovative data collection methods for mapping

Data collection — laser scanning and photogrammetry in mapping

)

* Equipment — Platforms and Sensors
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* Emesent Hovermap ST-X
* universal: handheld, backpack, car, boat, dron
SLAM technology
3-return echo
range 0.5-300 m
scanning speed 1.9 million points/s
without GNSS, requires control points
supplementary camera —— colorisation of the cloud of points
weight 1.7 kE
od 1.7. RTK korekcie z DJI Dronu
by year end: RTK corrections from GNSS equipment

* Microdrones mdLiDAR1000HR
* Weight: 6.5 k

LIDAR Velodyne 16

field of view up to 90°

georeferencing GNSS + IMU Trimble APX-15 IMU

2-return echo

flight time 25 min

5 Mpix - ofarbenie skenov

horizontal and vertical accuracy of 0.04 m without control points

<
m

B
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Innovative data collection methods for mapping

* Equipment — Platforms and Sensors

* Lidaretto "
* universal: handheld, backpack, car, boat, dron | :LQ f
* LiDAR HESSAI — 32 channel A\ N
 3-return echo \*‘—% T 3
* range 0.5-300 m
» georeferencing GNSS + IMU i <
* supplementary camera — colorisation of the cloud of points ®
weight 1.5 kg A |

* DIJI Mavic 3 Enterprise + RTK modul
* Integrates a 20 MP wide-angle camera with a 4/3 CMOS
sensor with pixel size 3.3 um
* RTK
* pixel size 3.3 um

—
¥ = Uekk--
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Innovative data collection methods for mapping —
- a comparison of methods

Porovnanie - Kostol

/

STX Lidaretto

P1

U = UGk
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Innovative data collection methods for mapping —
- @ comparison

I Porovnanie - Kostol

;
H

,‘(‘P > : ‘.““ s Rt ’

Mavic P1
| ;

—
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Innovative data collect
* Orthophotomosaic




Innovative data collection methods for mapping —
- analysis

* A cloud of points |
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Improving of the cadastre —a new combination
of technologies

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

* The maps are based on original non-numerical maps
complemented by existing terrestrial surveys, which can
rapidly improve the map's accuracy and quality

* Approximately 30 localities per year on an ongoing basis

e Of the total of 4,265 cadastral maps, 694 have been
implemented

* New method—improving accuracy by determ\ im'ﬂgtheéwkﬁ
positions of points that cannot be measured\Lﬂi-’f’eﬂly 7s |
(T5) using aerial surveying - L[~

7_' —
{
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Improving of the cadastre — new technologies

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

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

ﬁ — Example of identification, evaluation and determination of point coordinates
peer el in the national coordinate system
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The cyberattack in January 2025 — Where do we stand
one year later?

* Gradual renewal of services following a cyberattack
- Taking into account the technological, procedural, and application-related
interdependence of the subordinate organizations of VUGK and GKU with GCCA SR

* All organizations share a single network infrastructure, data centre,
domain, and application software within the site

e As part of the system renewal — security measures implemented — the
infrastructure meets the requirements and enables the operation of the UGKK's
information systems and services in a secure and sustainable way

e Architecture of the infrastructure based on principles

—

defense in depth

zero-trust

microsegmentation

comprehensive protection of workstations and servers

comprehensive network protection and access control to external segments
secure infrastructure management

secure Active Directory implementation

comprehensive backup

= UBKKs»

Changes in components

* Network infrastructure
* Software architecture
* Endpoint security

* Security monitoring




The GCCA SR development activities

PLAN [OBNOVY,

DIGITALNE .
Recovery and Resilience Plan — Component 17 “Digital Slovakia” SLOVENSKO

* Implementation of an eGovernment solution covering 16 complex real-life situations for
EU citizens and businesses

Project - Developing real-life situations for the GCCA SR

Goal - improving services and integrating them, The GCCA SR is implementing 3 Life Situations
particularly into real-life situations i

/52 — purchasing and owning of residential property @\
/56 — Moving o
7 7 v . . "'L.‘ '
Zazmluvnena vyska prostriedkov mechanizmu mirE
1944 776,84 €sDPH /515 — Registration of marriage
L9

E 1 GKK
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Development activities — Life Situations

Key components of realization

* Modernization of the DSKN Portal
e Portal upgrade in IDSK 3.0

 C(Citizen's private zone (elD login) g

» Resort Integration Platform (RIP)
» Unified data exchange infrastructure

* Connection to centrql government
components: CPDI, UPVS, CNM, KAV

 ELODO System Upgrade
e Support for submissions
from the DSKN portal

Zoznam el. zasielok pre eSchranky
|+ et s | ¢ Pt o e [ et e |

U = ek

r\\
% * For GCCA SR

H—

Planned delivery date: q2/2026

MIMNISTERST

a INVESTICI, REGICMALMNEHS ROZVOIA

A INFORMATIZACIE
SLOVEMSKE] REPUBLIKY

PLAN [OBNOVY

Financované
Eurépskou Gniou
NextGanerationEL

Expected outcomes

* For citizens
* Electronic proposal for registration without visiting the office
in the IDSK 3.0 design
* Pre-filled forms — the “once-only” principle based on data
from reference registries
* Overview of properties and proceedings in the personal area
* Proactive notifications about the status of submissions A
n ¥
_‘_

* Getting feedback

* Aunified integration platform for all the resort’s information
systems

* Asingle point of access for providing data to other public
administration bodies

* Connection to reference registers (RFO, RPO,
government components

* Service monitoring

* Higher security and reliability of the solution

* Basis for future development (ISKN 2.0)
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Development Strategy until 2040 == UGKKEH

Slowe _F | |_|J_I U

1) Transformation of Cadastral Systems - ISKN 2.0

2) Updating of the cadastre through new mapping and optimizing the processing of vector cadastral maps

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

4) Digitalization of documents and GP

"
¥ = Uekk-



Transformation of Cadastral Systems - ISKN 2.0 = L’JGKK%

Expected outcomes

Key Activities

, Central Cadastral Information System with a Unified Database
* Agregation of data from 75 cadastral * Elimination of data fragmentation, improvement of data quality
offices
* creation of a central aggregated
database at the GCCA SR

Real-time online services
* Up-to-date information for citizens, business owners, surveyors, and
public administration bodies
* Development of a new central

information system * Process Automation

* single database *  Faster processing of proceedings, less systems for employees
« electronic processing of submissions

* The basis for modern e-services and support for the ,,once

* Security enhancing and done" Principle

* new safety standards

. rotection against cyber threats . T . . .
P 8 y * higher reliability and security of the cadastral information

Planned project kick-off - Q1/2027 system
3 UckKs= Planned completion of the project - Q4/2029



Updating of the cadastre through new mapping -~
and optimizing the processing of vector cadastral maps

* VKMC 45%
* VKMi 15%
VKMt 40%

s ufTRERE
K \}\5.,_3\ k

(2
’ AW
s

C e/ (/
L y

* Creation of new VKM —
photogrametry, laser scanning

* Integration with national
registries

* INSPIRE

B len VKMC VKMC, VKMi " VKMC, VKMt, VKMi
B len VKMi VKMC, VKMt vojensky obvod
B len VKMt VKMi, VKMt
e T 1
¥ = Uekk--
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The development of the ZDPM SR (Basic Digital Terrain Model
of the Slovak Republic)

—_—
« LOD2 - Priority: Regional cities '_UGKKSW

e ZDPM SR integration into ZBGIS®

* Land-use planning, building permits, nature protection,

power engineering, monitoring of agricultural grants

* Online updates by surveyors (post-construction surveying)
* The Core of the "Digital Twin of the Territory,,

. *-Ts"’oﬁ
* EU standards: INSPIRE, Green Deal, High-level datasets , % *

MaPKA

7 /SR

LoD 2 — the shape of the building, with an
accent on the shape of the roof

== UGKKsn

—,
V = ek

(rad geodézie. Kartoge
Siovenske] republiy




Digitalization of documents and GP = 6K AR

Cadastre — collection of deeds, owneship documents, geometric plans (GP)
* Collections of the Central Archive of Geodesy and Cartography

* Automated search

* Electronic access — electronic services

* Remote access for authorized entities

* GP —digitalization and georeferencing

)/,, o g
= Pomiad \',7\* { —
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Thank you for your attention

dusan.hanus@skgeodesy.sk
michal.leitman@skgeodesy.sk
martina.behuliakova@skgeodesy.sk

—
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