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The Wroclaw Institute of
Spatial Information and
Artificial Intelligence

Adam Iwaniak, PhD - CEO

From 2006 to 2008 vice-president
of the Head Office of Geodesy
and Cartography. Author of over
130 papers on the GIS and SDI.



) OUR COMPANY

* >20 employees
e 2 PhDs, 2 PhD candidates

e Scope of business
* Intelligent spatial data infrastructures
e Spatial BI, ETL
 Semantic web / Linked data

* We truly believe our job is changing people’s life for
the better







) OPEN DATA

* Public right of access to information has become a
subject of public debate since the mid-XVIII century

* The pioneer in this field were Nordic countries. In

1776 in Sweden, the Act of press freedom was
passed

* The next countries that have adapted the right to
free access to information, were Denmark and
Norway (1970), France and Finland (1978), Canada,
New Zealand and Australia (1982), United States
(1996) and the United Kingdom (2000).



) OPEN GOVERNMENT

* transparency of government activities
 availability of government services and information
* responding to new ideas, demands and needs,

* the ability to develop applications and stimulate the economy

No access to

public information
Progressive opening

Lack of trust
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Level of access to information affects the relationship of citizens to government



) OPEN GOVERNMENT

* B.Obama, Open Government Directive, 2009

,10 the extent practicable and subject to valid
restrictions, agencies should publish information
online in an open format that can be retrieved,
downloaded, indexed, and searched by commonly
used web search applications.

An open format is one that is platform independent,
machine readable, and made available to the public
without restrictions that would impede the re-use of
that information”
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»  INFLUENCE of IT TRENDS on Gl

RDBMS | We_b].O Web 2.0
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» WEB OF DOCUMENTS (1.0 - 2.0)

Enables data published in Internet to be processed by
humans.
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» WEB OF DATA (3.0)

Enables data published in Internet to be integrated
and processed by machines
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»

THE TECHNOLOGY STACK
BEHIND THE SCENES

SPARQL - querying tools

OWL - ontology — semantic description

RDF - linked data interchange format

Uniform Resource Identifier (URI)




) STAR RATING SYSTEM

Available on the web (whatever
format) but with an open
licence, to be Open Data

Available as machine-readable
structured data (e.g. excel

N instead of | f
KED@DATA ITngleec; of image scan of a

On the web mfr" o’ .
Machine-readablé : as (2) plus non-proprietary format

Non-proprietary fo™ i (e.g. CSV instead of excel)
RDF standards
Linked RDF

R DATA S

All the above plus, Use open

0 standards from W3C (RDF and
SPARQL) to identify things, so
that people can point at your
stuff

All the above, plus: Link your
data to other people’s data to
provide context

\ YOU




LINKED OPEN DATA CLOUD

Uinked Datasets 85 of August 2014 @ ®
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»  W3C -SPATIAL DATA ON THE WEB
OGC - SDI

F‘@
Internet industry v
Sptaial data on the Web
Geospatial industry Sl OGC




METADATA




) INSPIRE METADATA

e Bankruptcy of the ISO19139 metadata approach and
CSW

* We need new and better data discovery
technologies (instead of perfecting old methods for
new challanges)

* \We need more automation in Internet resources
consumption.




» METADATA FOR REFERENCE
OBJECTS

Q: How to make our geoportal more attractive, more
discovered ?

A: Creating metadata for reference object in the
HTML+RDFa

Spatial object GeoDCAT-AP

)
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» METADATA FOR REFERENCE OBJECTS
WITH LINKS TO GEOPORTALS
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N-34-107-8-c-2 (SUPRASL PEN)

kod [imageryBaseMapsEarthCover] - ImageryBa

13pa topogeaficzna w sksli 1110000 jest wielkosk By urzedow
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(X)HTML + RDFa

Title: N-34-83-D-b-3-2

Identifier: e9729928-37a5-47ef-9939-3453A26b8b7e

Abstract: Ortofotomapa wykonana z bawnych zdje¢ lotniczy ch w skali 1:26 0000 wykonanych w latach 2005-
2006.Zdjecia zostaly poddane procesowi skanowania z pikselem o rozmiarze 14 mikrometréw. Do
opracowania wykorzystano takze dane z aerotrianguladji i numeryzny model terenu.

Keywords: Sporzadzanie ortoobrazéw, Zdjecie lotnicze, Obraz terenu , Fotografia terenu , Dane referencyjne,
Ortofotogram, Ortofotomapa lotnicza , Rastry , Ortofotomapa

Resource type: dataset
Format: GeoTIFF 24 bity

North Latitude: 53.79282 S

<div class="value">
SDul‘h l_al‘il‘ude: 53.76948 <span property="dc:description” class="">Ortofotomapa wykonana z bawnych zdieé lotniczych w skali 1:26 0000 wykonanych w latach 200!
procesowi skanowania z pikselem o rozmiarze 14 mikrometracacute;w. Do opracowania wykorzystano takize dane z asrotriangulacii i nume:
</div>

East Longitude: 234397 e

<div class="row">
West Longitude: 2340407 <div class—"labell>
<span class="">Keywords</span>:
</div>
<div class="value">
<span property="dc:subject" class="">Sporzgdzanie ortoobrazi&oacute;w</span>
.

’ ‘-— <span property="dc:subject” class="">Zdjgcie lotnicze</span>

.
<span property="dc:subject" class="">0Obraz terenu</span>

<span property="dc:subject" class="">Fotografia terenu</span>

<span property="dc:subject"” class="">Dane referencyjne</span>
B <span property="dc:subject" class="">Ortofotogram</span>

<span property="dc:subject"” class="">Ortofotomapa lotnicza</span>

EEEE -~ - mimamo=Tl iy
——— «<span property="dc:subject" class="">Rastry</span>

<span property="dc:subject" class="">0Ortofotomapa</span>

</div>
</div>
Fal <div class="row">
t. <div class="label™s
<span class="">Resource type</span>:
</div>

Q=R June 2014



INSPIRE metadata in HTML + RDFa

174.134 Zakliczyn

a2ec6413-a379-4a17-8f6c-6514974ccact

gy p—
g o\ W 0 ,. v =
U view-sourcesttps; gov.pl data/top ‘a2ec6413-2379-4a17-8f6c-6514874ccact
o Sy T S G T S T i T TS T e T T e S e T e S e Ty O
</span>
</div>
</div>

<div property="http://www.w3.0rg/ns/dcatftheme” typeof="http://www.w3.org/2004
<div class="fo
<span class
<span class=

INFORMACIE PODSTAWOWE: e e mestyentp+ / frne. 3.0

jowo kluczows: </span>

2004/02/skos/corefpreflabel>Land use</span>

</span> =
</span>
- </div>
Tytuk: 174.134 Zakliczyn <div olass="fo
<span class : </span>
Kategoria:

o" class=

.org/2000/01/rdf-schemafsesal

url” hrel

http:/

eu/gemet/concept/4678" target="_blank">http://www.eionet.europa.eu/

Abstraki: Mapa topograficzna w sl
sporzadzanym i aktualizc
geograficznego powierz

.org/ns/dcatitheme” typeof="http://www.w3.org/2004

2/skos/coredConcept™>

<span class:
<span class=
<span class="name'
<span property="http://wwi.w3.org/2004/02/skos/corefpreflabel ">Agricultural production</span>
SEOWA KLUCZOWE </span>
</span>

</div>

<div class="fo

;ows kluczows: </span>

Nazwa sfownika podstawoweg

class="url" href="http://www.eionet.europa.eu/gemst/concept/219" target="_blank">http://wew.eionet.europa.eu/g

Stowa kluczowe: Punkty osnowy geodezy
Obiekty gospodarcze, W
geograficzne, Budynki, Z
names, Transport netwo
Railway stations, Water, |

w3.org/ns/dcat#theme” typeof="http://www

2/skos/cored#Conce

iowo kluczowe: </span>

<span property="http://www.w3.0rg/2004/02/skos/core#preflabel">Rzesf376;ba terenud/span>
</span>

: </span>

fwww w3 . org/ 1/01/ rdf-schemafsesAl

class="url" hre!

http://www.eio

.europa.eu/gemet/con:

blank">http://wew.eionet.surcpa.eu -
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» CONVERSION OF INSPIRE METADATA

Catalogue 5019115
Service  metadata
record #2

Resource #2

PROPOSED APPROACH
DBPedia Geonames GEMET LAY
sources
E ! :" "1{
- @ Applications
A GeoDCAT-AP / RDF spatial SPARQL and
Catalogue 5019115 RDF model Resource #1 relation end-point services
Service gﬁetac;a;i conversion LD
ecor ' Publication
HTML+RDFa
] documents
- 6\ Users
I [
RDF @ ~%

Search engines and
LD agents
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) ADVANTAGES

* With new representation, allows old metadata to be
available for web search engines.

 New form /human-readable and machine-readable /

e Metadata is enriched with links to other resources:
GEMET, GeoNames, DBpedia and metadata portals.

HOWEVER,

citizens with their smartphones do not need metadata
nor spatial data, they need answers for their questions.
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) KEY QUESTIONS

* How to make spatial data more attractive ?

* How to make spatial data more available and
accessible on mobile devices?

* |t is already more than 2 200 000 mobile
applications on Google Store and the next one will
probably not solve the problem.




» INSPIRE DATA IN HTML + RDFa

Spatial DataBase

SOol - Spatial Object of Interest /point, line and area/




» WROCLAW — SOBOTKA, CYCLE ROUTE

Wroctaw — Sobétka (red trail) — CYCLE ROUTE

PLACES NEARBY (WITHIN 1 KM)

Restaurants:
Temples:
GEMERAL INFORMATION
Title: ‘Wroctaw — Sobotka (red trail)
Category: http://inspire.ec europa.eu/metadata-codelist/ TopicCategory/trans portation
Abstract: The cycling route is a route functionally connecting the various parts of the city, that
includes: dedicated bicycle paths, cycle lanes, low traffic road and other roads that :
can be safelyand comfortably used by cyclists E:;:e‘er'esz
es:
Greenareas:
Keywords: Rower, Scieika rowerowa, Wypoczynek, Sieci transportowe, Bicycle, Cycle path, e ———
Recreation, Transport networks i
REFERENCES TO TERMS OF KEYWORSDS OF GEMET DICTIONARY AND INSP e heoOURCE ADDRESS :
k i R Resource address: hitps -/ fwn
Eyware: awer ) szlak/#z1
URL: http:/fwww.eionet.europa.eu/gemet/concept ?langcoc = Hotels:
Keyword: Sciezka rowerowa RESOURCE INFORMATION
URL: hitp:/ fwww.eionet.europa.eu/gemet/concept?lang ool - . —
K d: W K Coordinate system: urnzogcde
EyWore: ypaczyne B Route type: Cycle rout:
URL: hittp:f fwww . eionet. europa.ew/gemet/concept ?langcoc Length: 20 km
Keyword: Siedi transportowe .
Route through: Wroctaw
URL: hitp:/ finspire.ec.europa.eu/theme/tn 2 {
Keywaord: Bicycle I
. nad Sleig
: p: . . pa.eu'e ptrep= . . :
URL: _ hittp:/ fwww.eionet.europa.eu/gemet/concept Pcp=788 Elevation gain: E0m :;mdin _
Keyword: Cycle path Elevation profile: E: _
URL: htep/ fwww eionet.europa.eu/gemet/concept ?cp=108 ~—— Name of standard:
Keyword: Recreation 180 Version of standard:
URL: http:/ fwww.eionet.europa.eu/gemet/concept?cp=700 i
Keywaord: Transport networks t:
URL: http-//inspire.ec.europa.eu/theme/tn o
1%
120

Agawa

Aroma

Szczere Pole

LOT Kitchen

Pappatore Pizzeria Ristorante
Pod Furg

Pod leleniem

Church of the Immaculate Conception of the Blessed Virgin Mary
Church. Holy Trinity

Church.5t. Padre Pio

New Apostolic Church in Poland. The church Wroclaw
Church.5t. lames the Apostle
Pentecostal church

The cemetery of Soviet Officers
Topacz Castle

Sle#a Landscape Park

South Park

Odido

Kiefcz Ryszard. Grocery store
Biedronka

Zabka

Ereshmarket

Podkowa

Pod Wieiycy

Slesa Pension

Topacz Castle

Bacero Hotel

Pod Jeleniem

Galowice: ey

fdsds6a-Baa2-43fd-8d92-20327dsvsvsd
UTF-8

150 19115

2003/cor.1:2006

SPATIAL EXTENT

FEIDERAER 2ASTOSOWAN MNaorth Latitude: 51.0748
PSR RZENNES West Longitude: 16.7467
| SZTUCZNEJ ; .
INFELIGENGY! East Longitude: 17.0126
South Latitude: 50.8B62
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» SPATIAL DATA TO RDF CONVERSION

'r;‘fogﬁ Dxf, GML
GeoMedia p files

Spatial Analysis

WIZIPISI

Semantic \
Components
Import SPARQL
/export
RDF Repository
- AllegroGraph

Graph Analysis



SEMANTIC COMPONENTS WIZIPISI

Home Manage Data Analysis Vector Labeling Raster Toolbox Grid Semantic Components (7] g[

=

o T

Import SPARQL Update  Export Generate

ROF~ Import Al ROF URI
Data Consumption Data Publication

SPARQL Queries:
Assigned Queries B)
SpouseDatsTable

SPARQL Endpoint address: [h:tp: //192.168.1.196: 10035 /xepositories/usecaseds

FamilyParcels
Quesy Editor

SpouseData i l Puar[\q\m l

FamilyRealEstate [d &5 M| % 53 @ | Editing saved query: Get Family Parcels 2nd node

Family_Parcel —

Get_Person_Real_Estates ; pr;tu: gdc: *1h|:l:¥://vu;.uxalDlsl.Dl/mOdﬂcu#)

OnEteranoncels 2 select distinct ?parce

where

OneSpouseParcel 4

Saved Queries (9 s ?y (gdt:hasParent)(0,2) ?x . ?x gdt:hasParcel ?parcel . ?parcel a gdc:

Get Suspicious Owners ParcelOnHighway .

Get Persons Family Parcels ?y foaf:name ?n ;

Get Wroclaw Churches From foat:surname ?s ;

Get Spouse Data FILTER (?s="§{surname=Cartwright}" £& ?n="$§{name=Corey}")

Get Persons Real Estates

OnePersonParcels

Get Family Parcels 15t node

Get Family Parcels 2nd node|

GetOnespouseFamityParcels
Recent Queries (5)

http://192.168.1.196:10035/n

hitp://192.163.1.196:10035/r/

http//192.165.1.196:10035/1s

http://192.168.1.196:10035/1s

Pttp://192.163.1.196:10035/1
@, SendQuey

CRE BN

-

Cancel ) Impott resuks
<| " > |
1
Dispiay Order [ Groups ]I

Press F1 for Help. 1:31 053
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» USE CASE: NEW WAY OF DATA
ANALYSIS

AllegroGraph - Semantic Graph Database - Franz Inc.

Allows to represent knowledge with the use of
ontology /RDFS++/ or rules /SPIN/

Questions: =
1. Find parcels of Adam Iwaniak family e
2. Find property of Adam Iwaniak family
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adam.lwaniak@wizipisi.pl
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USE CASE: DATA INTEGRATION
WITH THE WEB RESOURCES

select distinct 2church ?label str(?lat) AS ?lat sir(?long) AS ?long
where

{?ChU church labeel lat | lang
1ol the Inmaculate
and Clergy IEIHIE093 FT3. 9222351074219

<http:|dutie i org peromor Ul ol e linesulale Loy gand Cliggy Houes

(TRAN
?ChUI' it dbpedia org resource Emamanus] Baptist Church (Brooklyi)

FILTER

ILGESE100TEO04S |73 06400613 TRO062

?cate ;..( e
l
|

g lbpedia org resoiree Fourth, Chigeh_of Chost, Scpentist (Nesy Yok Cpvl ' W0 BS361009743 164 |-T3.9375
L TR LU (M [ 1L TS o L T S Tl T L S T ok L'l .'__'"\_\Ih“" e

I
wist Church |
P

i B80S SGYLAGRLLS A L

inpe b peclin g DEsEred b ial Adlptbo testuimas bl Aol Facbasnan® Sam
i MapWindow1 E@
Legend LY x|
g bl op g oS Segond & [_INY_boundaries (7)
1y [_]NY_churches (947)
g dbpsia orgresource St Albag 1 [@ SPARQL_Query_#1

husp:dbpedia org Tesouree Samt_Ce

i iy
it ilbpsdia org tesmumee St Philig
g Cdbpedin oo resoure Son
it idbpedia org Tesource Behilas

g dbpedia org resouree Our_Lad)

< >

%V’E‘FS(;F?SEC\%\N Display Order _Groups
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» CREATING LINKS

Task 5 stars:

1. Create an RDF link churches from topographic databases with their counterparts
from DBpedia

2. Enrich topographic data with dereferenceable DBpedia URI

Juss | MapWindow1 (=N = MapWindow1 =1 !EJ'
G
o € 0
y, ( ,/"
MapWindow1 = e <" i L P \
/ T
bk Count™” 2]
,‘/‘
| P
/ 3
L \
[5) A A\ ]
e adgens Courty
N A
/ % /
{ W \ o /J R
{ & < ~ -
/ 6 € Churches NY_OSM Properties n
p— Richmond Col
( .
s t
( . ch |
o o - 1 |
®
) -
y 4
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» LINKING SPATIAL OBJECTS

Example of connecting churches from topographic databases with
their counterparts from Dbpedia with RDF links.

| = MapWindow1 =Nl ™% | MapWindow1 =] E
S
==
3
; _ i ciy
. | L
® I
&
‘/"' o ™~
-
— K\- o ‘J/ ’ —
SN e — T
4 / A \
[ &) &) e )
| . AN N \\.‘ ,,"‘ T I
y R . — =
4 4 o oK
® / 4 Ve ~ =
y .// { \‘.‘ e
W ‘.\ ),
N N
/ \ e
| ) Pt
AN /
- .-
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DATA ENRICHMENT

General Atiributes

Name /alue
|asm_id 137341515
| name Riverside Church
|denominatn
| church http://pl.dbpedia.org/resource/Riverside_Church
| label Riverside Church

|MatchingType automatic

|architek‘t Henry C. Pelton, Charles Collens

| church_DB http://pl.dbpedia.org/resource/Riverside_Church
| liczbaNaw 3

lliczbaWierych 2400

| przeznaczenie czynny koscidl miedzywyznaniowy

|sty|_|a bel Neogotyk

. _ OpenStreetMap + Dbpedia
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GRAPH ANALYSIS - SNA

Social Network Analytics:
e Actor degrees

* Cliques

e Actor centrality

* Group centrality SN

‘\
\, Pasel
_— \
| Szpila | _ \

* Group cohesiveness. e
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