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Ordnance Survey today

« Ordnance Survey is 222 years old
« Civilian organisation since 1983; 1100 staff

* Independent Government Department and Executive Agency
reporting directly to a Government Minister

« Trading Fund since April 1999
« Southampton headquarters with 26 field offices in Great Britain




Role as national mapping authority

Creates and maintains the ‘master map’ of JF
Great Britain from which others derive benefit

Manages complete national large scale digital
data down to building level detalil

Maintains a database of 460 million features
with over 10 000 changes made daily

Topographic Layer

Over one million units of change per year.
Address Layer

27.5 million geocoded postal addresses, with
500 000 changes per year.

Transport Network Layer

5.37 million kms of roads—

over 20 000 changes per month.

Provides the underpinning geographic
framework for Great Britain




Five stars of linked (open) data

A ¢ Avallable on the web (whatever format) (but with an
open licence, to be open data)

¥ Y Avallable as machine-readable structured data (for
example, Excel® instead of image scan of a table)

P ik A As (2) plus non-proprietary format (for example, CSV

Instead of Excel)

Y % % % All the above plus, use open standards from W3C
(RDF and SPARQL) to identify things, so that people
can point at your stuff

v¢ ¥¢ Y¢ % v¢ All the above, plus: link your data to other people’s
data to provide context




Towards a web of linked data...
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RDF

Resource Description Framework

« Been around for over 10 years

e W3C Standard

« Specialist databases — Triplestores

« SPARQL gquery language

 |tis to the ‘web of data’ what HTML is to the ‘web of documents’




The Data Model

subject
predicate

subject literal

predicate \

XML Schema
datatypes




Towards a URI for every ‘place’ in GB

The City of Southampton:
http://data.ordnancesurvey.co.uk/id/7000000000037256

Bevois:
http://data.ordnancesurvey.co.uk/id/7000000000017707

The postcode unit SO17 1DP:
http://data.ordnancesurvey.co.uk/id/postcodeunit/SO171DP
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Qualitative Spatial Relationships

« Most semantic technologies are not geospatially
enabled

« Some are, but implementations not that mature
« Qualitative spatial relationships

Insert protective marking - see QSP 032
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Bevois

Portswood

within

within

name

Southampton




Region Connection Calculus

4000000

PO(a,b) EC(a,b) EQ(a,b) DC(a,b)

disconnected (DC) ‘ ‘

externally connected (EC) :
equal (EQ) TPP(a,b)  TPPi(a,b)
partially overlapping (PO)

tangential proper part (TPP)

tangential proper part inverse (TPPI) @ @
non-tangential proper part (NTPP) b 3
non-tangential proper part inverse (NTPPI)

NTPP(a,b) NTPPi(a,b)




Region Connection Calculus

T
C NG
sS A 20 Touhes
; EQ Equal
Cro> rr> Gree) C =D Grerd @D (Be D (o PO Partial overlaps
TPP Within
e TPPi Contains

PO@Db)  TPP@ab) NTPP(a.b) a=b  NTPP(ab) TPP lab) EC@b) DC(ab)

@ O c® oo NTPP  Within

NTPPI Contains

o DC ' EC ' PO ' PP NTPP ' TPPi NTPPi EQ
DC | . | DCECPO.TPPNTPP |DC.EC,PO.TPPNTPP DC.EC,POTPPNTPP|  DCECPOTPPNTPP | DC ' DC ' DC
EC |DC.EC.PO.TPPi.NTPPi DC,EC.PO.TPP.TPPi,EQ DC,EC.PO.TPPNTPP| EC.PO.TPPNTPP | PO, TPPNTPP ' DC.EC ' DC | EC
PO |DC.EC.PO.TPPi.NTPPi| DC.EC,PO.TPPINTPPI | . | POTPPNTPP | PO,TPPNTPP | DC.EC.PO.TPPiNTPPi | DC.EC,PO.TPPI.NTPPi PO
PP | DC ' DC.EC \DCECPOTPPNTPP|  TPPNTPP | NTPP DC.EC,PO.TPP.TPPI,EQ | DC,EC,PO,TPPi.NTPPi| TPP
NTPP DC ' DC \DC.EC.PO.TPPNTPP| NTPP ' NTPP | DC,EC.PO.TPPNTPP | . 'NTPP
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EQ | DC ' EC ' PO ' PP | NTPP | TPP; NTPPi ' EQ



Spatial Relations Ontology

http://data.ordnancesurvey.co.uk/ontology/spatialrelations

6 spatial predicates:

« touches (EC)

« partially overlaps (PO)

« within (TPP u NTPP)

« contains (TPPiu NTPP)
« spatially equals (EQ)

« disjoint (DC)

Insert protective marking - see QSP 032


http://data.ordnancesurvey.co.uk/ontology/spatialrelations

RCC8 semantics in OWL2?

Spatial Relations Characteristics =

disjoint Symmetric hasSpatialPart(?x, ?y). spatialPartOf(?x, ?y) -> equals(?x. ?y)
disjoint(?x. ?y). touches(?x, ?y) -> inconsistentWith(?x, ?y)

touches Symmetric DR(?x. ?y). connected(?x, ?y) -> touches(?x, ?y)
overlaps(?x. ?y). touches(?x. ?y) -> inconsistentWith(?x, ?y)

partiallyOverIapS symmetric partiallyOverlaps(?x, ?y). spatialPartOf(?x, ?y) -> inconsistentWith(?x, ?y)
equals(?x. ?y). within(?x. ?y) -> inconsistentWith(?x, ?y)

equals SymmetriC, transitive, DR(?x. ?y). overlaps(?x. ?y) -> inconsistentWith(?x. ?y)

reflexive contains(?x, ?y). equals(?x, ?y) -> inconsistentWith(?x, ?y)
. . hasSpatialPart(?x, ?y), partiallyOverlaps(?x. ?y) -> inconsistentWith(?x. ?y)
contains transitive contains(?x. ?y). within(?x. ?y] -> inconsistentWith(?x, ?y)
within transitive

property o equals — property

equals o property — property

within o disjoint — disjoint

disjoint o contains — disjoint
partiallyOverlaps o within — overlaps
contains o touches — connected
Etc...



GeoSPARQL

http://www.opengeospatial.org/standards/geospardgl

e OGC Standard

Insert protective marking - see QSP 032


http://www.opengeospatial.org/standards/geosparql
http://www.opengeospatial.org/standards/geosparql
http://www.opengeospatial.org/standards/geosparql
http://www.opengeospatial.org/standards/geosparql

Simple Features Topological Relations

Relation Relation URI Domain/Range Applies To DE-9IM
Name Geometry Intersection

Tvpes Pattern

EQUHIS geo:sfEquals geo:Spatialdbjsec all (TFFFTEFFET)

dig{ﬂnj geo:sfDisjoint geo:SpatialObjec n1l (FE*FE**% )

mtersects geo:sfIntersects geo:Spatialdbjsec All (T % % % k% *

. . *II'k*'x'k*'x:':

*r'kTr'k*rr

*r'k*lI'k*'x:':]l

touches geo:sfTouches geo:SpatialCbjec All (FT** %% % %=

ex:ept F:l:'kT:l:'k*'.l::l:

B/P % Tk % K k)

within geo:sfWithin geo:SpatialObjec All (T*E**Fr*x)

CGHTHIHS -E_TEO:EifCantair_s ge'::':Spa:ialeje: nll [Tr'k*r-kF_:--x]l

UVEI‘]ﬁpS geo:sfOverlaps geo:Spatialdbjec n/n, p/P, (T*T***xT%7)
L/L for n/a, P/P;

(er*r'kTrr}l

for L/L

Crosses geo:siCrosses geo:SpatialObjec /L, EB/A, (THT***T**)

L/A, L/L for P/L, P/A,

L/A;

(Dr'k*r'k*rr}

for L/L

Insert protective marking - see QSP 032




Egenhofer Topological Relations

Relation Relation URI Domain/Range Applies to DE-9IM
Name Geometry Intersection
Tvpes Pattern
E"(_]llﬂl!‘_-; geo:ehEquals geo:SpatialObjec Aall (TEFETEFET)
diSjOill’[ geo:ehDisjolint geo:Spatialdbjec All (FE*FE**#* )
meet geo:ehMeet geo:SpatialObjec All except (FT***x*%x%%
]_:'J,J'IP E"x'kT'x'ki"xr
E".':'k*lI'k*'.':r]'
OVEI'lﬁp geo:ehOverlap geo:Spatialobjec All (T*T***T**)
COVErS geo:ehCovers geo:SpatialObjec A/A, AL, (T*TET*FE*)
L/L
covered by | 950: ehCoveredBy geo:SpatialObjec A/n, L/R, (TEF*TET**)
L/L
nside geo:ehInside geo:SpatialObijec A1l (TEF*FET**)
contains geo:ehContains geo:Spatialobject All (T*TEFEF*FE™*)

Insert protective marking - see QSP 032




RCCS8 Topological Relations

Relation Relation URI Domain/Range Applies to DE-9IM
Name Geometry Intersection
Types Pattern
equals geo:rccleq geo:Spatialdbijec a/n (TFFFTFFFET)
disconnected | 90 :recsde geo:SpatialCbhject A/RA (FETEFTTTT)
EXIEFHHH}F geo:rcciec geo:Spatialdbjec A/a (FFTETTTTT)
connected
parﬂaﬂy geo:rcclpo geo:SpatialCbhjec A/A (TTTTTTTTT)
overlapping
tancential geo:rcobtppi geo:Spatialobject a/n (TTTETTFET)

proper part
mverse

tangenﬁal geo:rccBtpp geo:SpatialCbhjec A/R (TFETTETTT)
proper part

non- geo:rcclntpp geo:SpatialCbhjec n/n (TEFTEETTT)

tangential
proper part

non- geo:rcointppi geo:Spatialobject a/n (TTTEFFTFET)

tangential
proper part
mverse

Insert protective marking - see QSP 032




Simple Features RCCS Egenhofer

equals equals equal

disjoint disconnected disjoint

intersects — disconnected — disjoint

touches externally connected meet

within non-tangential proper part + inside + coveredBy

tangential proper part

contains non-tangential proper part contains + covers
mverse + tangential proper
part inverse

overlaps partially overlapping overlap

Insert protective marking - see QSP 032
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