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basic terms of interoperability




WHY?

GEOSPATIAL DATA computerized frameworks
NMCA AND STATE ARCHIVE

FLOW TO ARCHIVES AND BACK, OPEN?
SILOS — dispersed data

UN GGIM agenda 2030

INSPIRE and GREEN DEAL DATA SPACE

Al integration, LLM HALUCINATIONS - model's limited contextual
understanding



More why's



WHAT?

ONTOLOGY IN PHILOSOPHY (sowa, 2003):

,the categories of things that exist in domain”

ONTOLOGY IN Al Gruber (1993:

,an abstract, simplified view of human conceptualisation®



An integrated view of GIScience and cyberspace (Chen et al.

Data Data

Generation Modeling actliods Application

People
i)
@ -

Earth Sensors{loT)

= GeoAl Research
E - ¢searc

S i I B EAAE i
GIS Modeling Approaches - : Q‘}b ‘\j E E genda

: Geospatial Data  Artificial Intelligence EE&EE.

~ j[t Sustainable Development Goals
Standards, Management s Y
o

and Governance Rules
Understand the Earth

C:eographical Space

i
©
00

Online Online
Communication Shopping

Geographical Space

>
o
fonlt .
A
\xt..fh ,.-',:'

Y

[seographical
Space
Climate Change
|
Graph Theory and

Smart Cities
Network-based Data Models 8

ﬁ]\

e
<&
»

e wE
7 S
) £,
Environmental Social

Sensing Media vV u'tual Reality

GeoVA

Database and Infrastructures 3
Future Earth




GENERAL ONTOLOGY OF KNOWLEDGE I
REPRESENTATIONS (adapted from Sowa 2000a).
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HOW?

Different dimensions of
geographic data in the
National Information
Strategy for GeoSpatial
Data (Abdelmoty et al.

1993)

land use

politic f;f

transport ~ .,
Africa
Asia
Europe

America

GEOGRAPHIC
SPACE \

+ DOMAIN/THEME




concept of presentation

concept /\
(’“\J L
n»\h/ \\cat Garfield

symbol of
concept
= \Garﬂeld

object symbol

(1923) Ogden/Richards Triangle of meaning / semiotic triangle - problem of universals



SEMANTIC REFERENCE SYSTEMS (kuhn, Janowicz 2008)

* Semantic reference SPACE (knowldege partitions labeled with symbols

« Semantic DATUM (grounds to PHISICALLY OBSERVABLE PHENOMENA)

« Semantic RELATIONS (allow for calculation in semantic space: distance)

COMPARE MEANINGS - Quality indicator is SIMILARITY



* knowledge base



THEMATIC SEMANTIC REFERENCE SYSTEM

* Context vs. concept



Metadata



Place (relations)

* https://schema.org/Place



Knowldege graph




HIERARCHICAL NODALITY IN GEOGRAPHICAL TIME-SPACE

Philbrick (2016)
a HIERARCHY OF HUMAN FUNCTIONS

which are extensions of the

inside to outside RELATIONSHIPS of a HUMAN SYSTEM MODEL.

 LOWER-ORDER (BASIC) runctions (PURPOUSE) are represented by RESIDENTIAL building cover, RETAIL sales space, and INDUSTRIAL

building cover.

 HIGHER-ORDER (ADVANCED) runcrions (PURPOUSE) are shown for the last kilometer of AGGREGATION IN The City.



GEOGRAPHIC
SPACE

SPATIAL PHENOMENA —» APEARENCE
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taksonomy




Semantic
reference
system

UNIVERSAL ONTOLOGY OF
GEOGRAPHIC SPACE

activity of establishing
TIME schemes
in the space

of geographic d

activity of establishing
schemes for PROTECTION
of natural resources

and MONUMENTS

activity of naming
geographic features
WITH PROPER names

placename
street name
town name

distance

area

plane

axis

parcelling

activity of establishing  sjope
GEOMETRIC schemas curve
in geographic space mosaic
cell
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ONTOLOGY OF
GIS TECHNOLOGY

group of CEN standards
(12160:1997)

spatial schema -
geometric and structural efements
point - topology
line
arc
spline
clotoide
shortest distance

group of
grid
pixel O‘G 5
rasirer beit
node standards
edge location
EPesdinate system
location reference system
elipsoid
datum

projectityeagraphic indentificators -

noncoordinate
spatial units

% street name

monument ndaime
city name
post number

S——
“"group of ISO standars

19100
f(eature catl!ogua‘ng (19110}

feature
feature type
feature attribute
feature relationship
feture operation
spatial object
vector

» image and grid data (19121)
gri

coordinate reference system (19111)
location
spatial schema (19107)




Translator Translator

UOGS SEMANTIC INTEGRATION UOGSs

Enriched Enriched
aplicative aplicative
Catalogue ontology 1 ontology 2 Catalogue

o1 [ EO1 |—) 1 02 l«—| DB2

n

ontology 1 m/n ontology 2

ESTIMATION OF
ACCORDANCE
Mapping OF CONCEPTS Mapping

- . n/m
Applicative T Applicative




WHAT NEXT?

* Teaching Al



Project: Developing guidelines to improve
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GAP Analysis approach

A —What is there

e Datasets?
Data model definitions?
Comprehensive Metadata?
Ontologies ?7?

Vocabularies ?? A - What iS

Data complexity ??

there?

B — What should be there
e Standardized data models
e Shared vocabulary
e Metadata standards
e Ontologies and Schemas

GAP = B-A



Scope of the analysis

* Topographic  Building * Municipal e Agrocultural
maps and cadaster and infrastructure and forestry
SEIENAS Building value  Datasets datasets

model

— Vamp zakd

Mala s




Mapping to the
Universal ontology of Geographic Space

10206 | Zemljisce/objekt za pridobivanje energije &
10301 Predelava mineralov
10302 | predelovanje hranilnih
103| Objekti aktivnosti PROIZVODN]E izdelkov (industrijsko/obrtna) rastlinskih in zivalskih surovin

10303 predelovanje lesa

10302 | prormeadngs koo delko 104 Objekti aktivnosti PRENOSA (TRANSPORTA)
10400 | Objeksi aktivnosti PREMOSCANJA & 10403 cestnitrans port

10401 | transportne signalne in nadzorne naprave

02 e v - ' 1040301 |cesta

pot

cesta
vozidie
prikljucek
ritnica

10403 | kolesni transport
£NoSEVNo

krizisce zamaknjeno
dovoz / krak
104 | Objekti aktivnosti PRENOSA (TRANSPORTA)
C . . D306 |kroaiscs PROMETNA INFRASTRUKTURA
Ceste

pot
Cesta ali pot (os ceste ali poti)

1040501 | kretnica

os ceste

10405 | tirni transport 1040502 | tir

10405303 | zapornica Objekt cestne infrastrukture

most




Current findings

* Different vocabularies for the
same object type (ex. Building)

* Non-comprehensive metadata

* Lack of national semantic
infrastructure

* Diverse Data Provenance
 different levels of complexity
* Variable data quality



