Ingestion,

processing,
cataloguing and archiving

ScigL
is an SOL-based query language for
scirntific applications with arrys a5
first cdass citizens,
Data vault
I 8 MEChEN am that grovides a

true symbiosis beeween a DEMS
and existing {remaie)
tha-Dicsad fapasiones,

Bumit Star Mapping - Majorty Filker
LLES LEL]

- &
ST I T

Monitoring of Fire Fronts

Wig—lrrl dialis windeing usirz

e —— Kostis Kyzirakos
' DA, CWI
kostis@cwi.nl

r
© e s o s Al s S

LESH

p—
Search [ Browse | Explore | Visualize

Improving the semant|c annotation proce:

ScIQL: & Query Language for Scince Appications
i S Mapparng - Clueilication
o

7

Thie kil e dis vt v [ Famecank
af niE

The kmowledge discovery
trampwink of DLR

wnw
10 v
— —_—
5

Transformation into RDF

===
TAEEEE==

S E—
gg B

The life cycle of
Linked Open
Earth Observation data

e

Publishing
+ Corine Land Use Land Cover
of Europe
« Urban Atlas of Europe
= Greek Administative
Geography

5 ‘ - Coaslline of Greece

[T Ty

The data model
stRDF and the
query language stSPARQL

The system Strabon i

r
@0 =

‘Extensions of ROF ol SPARGL for ropresenting omi
T ———

ROF exmensioes:
- Al e repre sz D Of geomeing smonmmion uzing
O standunt
» Albgww e represE N of valid e of fipkes usng Gme
Ineatants ord e perieds
SPARDL L2 cxichukam:
- Al sntial o Iomponal RS B be use N e
SELECT, FILTER, ord HAVING Cte 0f 0 quiy
+ Spanal tuncoions: et Smph Femuns
Actinia BOC Slusdip, Egeshafer relibare,
REE-E mebibons, spabal sogregies
« Temparal functions: Abe's irtanal
e, tempnel ageagirtes

|

Aviladle o Sasms o foked dels

Linked Earth Observation Data:
The Projects TELE| J and LE®!

The benchemark Geographicn e,

Stpntematic avalution ul e pertmoece o skl
Ep e pr—

i sl Urchons

= owrerice The frameworic RDFi *»

erveicss i shociaty of g W deline o e type of Weral &r repeesantng

ket of proprba. el s bt unkeown o

parly e, Manolis Koubarakis
e oy ompits My - Kostis Kyzirakos
National and Kapodistrian Charalampos Nikolaou

. . George Garbis
University of Athens Konstantina Bereta

Greece Panayiotis Smeros

Database Architectures group Stella Gianakopoulou
W Centrum Wiskunde & Informatica e LuelBes il
Maria Karpathiotaki

Amsterdam, NLD loannis Vlachopoulos

- Exmluinted the peribemance of many Sysims
- Earahne, Frcanen, i @ 0 3 1.0
) e Eroprietany ADF s

Do 7.1}

RO moatimy S repimsmatson e uenyieg of
tegalogical informalion Ay sl s i
abich we might nl s muacl geome s

inf et (e vermacalar gacqraphy o) o
o which Inpoiogical rebations to other spalkal regions
are fired




" AJICCK AU Iauve
Geography
- Coastline of Greece |

ean Environment Agency

Linked Earth Observation Data:
The Projects TELEL@ and LE®

Manolis Koubarakis
Kostis Kyzirakos
Charalampos Nikolaou
George Garbis
Konstantina Bereta
Panayiotis Smeros
Stella Gianakopoulou
Kallirroi Dogani

Maria Karpathiotaki
loannis Vlachopoulos

~ National and Kapodistrian
% University of Athens
<5y Greece

Database Architectures group
Centrum Wiskunde & Informatica
Amsterdam, NLD

@:Prezi




The life cycle of
Linked Open
Earth Observation data




The life cycle of
Linked Open
Earth Observation data

Ingestion —>| Processing —>| Cataloguing —> Archiving

l

Content Extraction

/

Knowledge Discovery and Data Mining

/

| Semantic Annotation Search/Browse/Explore/Visualize

I 7




SciQL: A Query Language for Science Applications
Burnt Scar Mapping - Classification

S/
SET SCHEMA rs; (244t)

DECLARE size_x SMALLINT, size_y SMALLINT;
SET size_x = (SELECT MAX(x) + | FROM rs.imagel);
SET size_y = (SELECT MAX(y) + | FROM rs.imagel);

CREATE ARRAY fire (x SMALLINT DIMENSION[size_x], y SMALLINT DIMENSION[size_y], f INT);

INSERT INTO fire (
SELECT b3.x, b3.y,
FROM rs.imagel AS b3, rs.image2 AS b4, rs.image3 AS b7, rs.imaged4 AS msk

WHERE b3.x = b4.x AND b3.y = Dbd.y —-—- join the images

AND b3.x = Db7.x AND b3.y = Db7.y —— join the images Q&‘ Qﬁ‘ ‘ﬁ‘

AND b3.x = msk.x AND b3.y = msk.y —-—- join the images

AND msk.intensity = 1| -- cloud- & water-mask

AND b3.intensity > 0 AND b4.intensity > 0 AND b7.intensity > 0

AND b4.intensity <= 60 —— indexNIR Q" t“

AND (b3.intensity + b4d.intensity) / 2 <= 50 —— indexALBEDO

AND (CAST(b4.intensity = b7.intensity AS REAL) / (b4.intensity + b7.intensity) +
.0) * 127.5 <= 126.0 —-- indexNBR
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Improving the semantic annotation process

negative examples
for port areas



Semantic Annotation

Transformation into RDF

Storage/Querying




Transformation into RDF

Extraction and Transformation Tool

's )

Raw Data [ Web Services

N i

Integrated Access and
Processing

7 \ o

Open
CSW . stSPARQL
Search SQL SC|QL GEOSPARQL

Shape net
Files || CDF 7 7

I WFS WCS

---SAT Emne@
$

E Data Vault j
@ (} @
Shape ‘ net

FITS
connector




Storage/Querying
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The data model
stRDF and the
query language stSPARQL

Extensions of RDF and SPARQL for representing and
querying geospatial information that changes over time.

RDF extensions:
- Allow the representation of geometric information using
OGC standards

- Allow the representation of valid time of triples using time
instants and time periods

SPARQL 1.1 extensions:
- Allow spatial or temporal terms to be used in the
SELECT, FILTER, and HAVING clause of a query
- Spatial functions: OpenGIS Simple Features
Access OGC Standard, Egenhofer relations,
RCC-8 relations, spatial aggregates
- Temporal functions: Allen's interval
algebra, temporal aggregates.
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The benchmark Geographica e

Systematic evaluation of the performance of spatially-
enabled RDF stores:
- Real-world workload
- Micro benchmark
- 29 queries that test primitive spatial functions
- Marcro benchmark
- 4 typical application scenarios
- Synthetic workloac
- Closely control thematic/spatial selectivity of queries

- Evaluated the performance of many systems
- Strabon, uSeekM, Parliament, Virtuoso 6.0 and 7.0
(to-do 7.1), and two more proprietary RDF stores.
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The framework RDFi K
eoze
We define a new type of literals for representing

values of properties that exist but are unknown or
partially known.

Goes beyond stSPARQL and GeoSPARQL which
cannot query incomplete information.

RDFI enables the representation and querying of
topological information among spatial regions for
which we might not have exact geometric
iInformation (e.g., vernacular geography regions) or
for which topological relations to other spatial regions
are fixed.
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Publishing

- Corine Land Use Land Cover
of Europe

- Urban Atlas of Europe

- Greek Administative
Geography

- Coastline of Greece

European Environment Agency




We go beyond
entity resolution
by replacing
the similarity
measurement
Layer with the
more generic
relation
measurement.

Interlinking

Aggrepation

Relation

Relations:
« Similarity
- Spatial
- Containment
- Nearness
- Temporal
- Concurrency
- Exploit auxiliary
information from
Ontologies
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Rapid Mapping
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Evolution of Land Cover
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The data model
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Transformation inte RDF

Interlinking|

Siorage Querying

Fublishing

Extensions of ROF and SPARQL for representing and
quenying geospatial informarion that changes over lime.

Data Cleaning

RDF extensions:
o Lhe 1ol g o inf ion using
OGC sandards
= Allow the representaton of valid time of tniples using time
instants and time penods

SPARQL 1.1 extensions:
- Allow spatial or temporal terms to be used in the
SELECT. FILTER, and HAVING clause of a quary
» Spatial functions: OpenGIS Simple Fealures
Access OGO Standard, Egenhofer relations,
RCC-8 relations, spatial aggregates
- Temporal functions: Allen’s interval
algebra, femporal aggregates.
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