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Ry Models and structures of Spatial Data -

i

Handling with DBMS
Mepieyoueva (Topics)

— Moapaotaon kat Ataxeiplon xwpLlkwv dedopevwy (yevika)

— levikevpevol tuToL Sedopevwy Kal amAec ovtotnteg kata OGC
(Abstract data types and simple features according to OGC)

— Movtéha anAwv xapaktnplotikwy (models of simple features)
— Baowkec mpaéeig/Aettovpyiec (basic functions/operations)

— TomoAoylkeg 2uoxetioelg (Topological relationships)

— EAeyxoc TomoAoywkwyv Zuoxetiosewyv (check of 7 )

— Xwpkol TeAeotec (spatial operators)

— lewpetpkol tUToL o€ popdn SQL Text (Geometry types)

— Epwtipata pe xwpwko JOIN (Queries with spatial JOIN)

— Avadopec (References)

\_




e :-_.'1 gk,
K

METAMNTYXIAKO MPOrPAMMA TEQNAHPO®OPIKH

«© Napaoctaon & Alaxeipion Xwpikwv Asdopévwyv

(Modeling and handling of spatial data)

A. Xwpioroi mivakeC oroixsiwyv oro 2xeaiako MovréAo

ETrieda yeWHETPIKA 1

(separate element tables in the relational model)

O *
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edge
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point
+X : double
+y : double

Ertineda yewPETPKA A YEWYPADLKA
QVTLKELPHEVA cuo)eTi{ovTal UE €va N
TIEPLOCOTEPO TIOAUY WV

KaBe moAUywvo amaptiletal amnod eva
oUVOAO MAEUPWV (] AKHWV, TPELS N
neploootepec). Kabe mAevpa
OUMUETEXEL OTNV TIEPLUETPO EVOC N
U0 UN EMKOAUTITOUEVWV TIOAUYWVWV
KaBe akun opiletat amno akplBwc dvo
onueia. Kabe onueio CUPPETEXEL OTOV
opLlopo 6U0 N MEPLOCOTEPWV AKUWV
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~ Napadotaon & Atoxeiplon XwPKwV SE60UEVWV (ouvéxeia)

MeiovekTnuara (Disadvantages)

* H duaxeipion xwpikwv dedopévwy o€ ZBA, w¢ cupBatikwy
TIVAKWV TNG LEPOPXLOG <TTOAUYWVO><OKHUA><ONUELO>, OTIWG
O€ ponyoueva ntopadeiyporta, eivatl ToAUTTAOKN Kot
emppenng o€ AaBn (complicated and error-prone)

— Ta epwTApATA EVAUEPWONC Kat avalitnong eivat
noAunAoka (complex queries)

— 'OAoL oL UTTOAOYLOMOL TTPETIEL VA YiVOUV GTO TTPOYPOLLLLOL
ePOPUOYNC -EKTOC ouoTHAaTOoC dLaxeipiong. Omoladnmote
ovadopnon tTwv dedopévwv emidpEpel aAAayEg ota
NPOYpPAupOT EPOPUOYWV
(All computations in the application programs. Changes in
the data imply changes in the application programs)

— AvokoAn n avamntuén Evpetnpiwv (Difficult indexing)

J
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. Nopaoctaon & Aloxeiplon XwpPLKwv dSedopeVwVY

- (Modeling and handling of spatial data) (cont.)

B. Evowuarwaon rouc ora 2ABA us KQraAANAeC EMEKTACEIC
(Integration into the DBMS with suitable extensions)

* Ewodayovtol ELOLKEC OTHAEC KYEWMETPLACH OE MIVAKEC OEpaTIKWY
SE6OUEVWV YEWUETPLKWYV N YEWYpPO LKWV ovToTATWV (Special
(Geometry columns of abstract data types)

* MAOUGLO PEMEPTOPLO GUVOLPTIOEWV YLO TIC OUVNOEOTEPEC
Aewtoupyiec Kot UTOAOYLOMOUC, EVTOC Tou ZABA

* (Rich set of operations/calculations within the DBMS)
* Yrnootnpilovtal xwpka evpetnpla (support of spatial indexes)

 Ta yvwota cvotqpata dtaxeipionc Baocswv dsdopevwv (DBMS)
NPOOPEPOUV EMEKTACELG HLE HLOL TETOLOL AELTOUPYLKOTNTA

 Extensions: ORACLE PostGIS

\_ SPATIAL ) /
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METAMNTYXIAKO MPOrPAMMA TEQNAHPO®OPIKH

EvowpatwpEévn SLtaxeiplon XwPLKwV SESO0UEVWV

(Handling spatial data integrated into the DBMS)

Example of abstract spatial data
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CREATE TABLE lakes (

IDlake VARCHAR (20) PRIMARY KEY,
name VARCHAR (50)) ;

SELECT AddGeometryColumn ('lakes',
'lake geom', 4326, 'POLYGON', 2);

IDlake
GR_1021

name lake_geom

O

Aoipavn

CREATE TABLE borders (
IDborders VARCHAR(20) PRIMARY KEY) ;

SELECT AddGeometryColumn ('borders',

'border geom', 4326, 'LINESTRING', 2);

IDborders
GR_B042

border_geom

A

J




METANTYXIAKO NPOrPAMMA TEQNAHPO®OPIKH
EvowpatwHEVN SLaXELPLON XWPLKWV SESOUEVWV

(Handling spatial data integrated into the DBMS) (cont)

* Functions AddGeometryColumn () in PostGIS

seovgy _ST_resampie|raster, (X1, JOUDIE Pregsion, N ——E— = rra—
""" 9 _st_slope4ma(double precsion], text, text[]) iy % Function addgeometrycolumn

.6 _st_summarystats(raster, integer, boolean, dot “=/Sou

----- o _st_summarystats(text, text, integer, boolean, Properties Definition opﬁon Code Variables Privilege
‘.69 _st_touches(geometry, geometry) A
----- o _st_valuecount(text, text, integer, boolean, dc Type Mode Name Default Valus

----- g _st_valuecount(raster, integer, boolean, double character var... table name

""" ® _st_within(geometry, geometry) character var... l:ulum_n name

----- cp _st_world2rastercoord(raster, double predision, ) _d

-5y addauth(text) :::eger new_m

& addgeometrycolumn(character varying, charact ) aracter var... new_t?pe

----- addgeometrycolumn(character varying, charact integer new_dim

addgeometrycolumn(character varying, charact boolean use_typmod ue

= B000VErVIEWCONST ants(nName, name, Name, Nz

----- ey addoverviewconstraints(name, name, name, nz

----- tp addrasterconstraints(name, name, name, text[

----- cp addrasterconstraints(name, name, boolean, bos

----- ey addrasterconstraints(name, name, name, boole

‘5 addrasterconstraints(name, name, text[])

----- &y box(geometry) Datatype

(-5 box(box3d)

..... .% box2d(geometry) Mode IN ouT IN OUT VARIADIC

- ':9 beZd(be3d) v Araument name |
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Wi Fevikeupévol tumoL dedopévwyv
abstract data types

Oplouoc

* ‘Evac yeVIKEVUUEVOC TUTTOG SedopEvwyY (TA) eival pa
avarnopaotaon TIHwV 6e60UEVWY Kal TIPAEEWVY €T AUTWV
Xwpic avadopa o/ aveaptntn ano vAomnoinon

Definition

* An abstract data type (ADT) is a data structure (template),
independent of/without reference to any implementation

(we have seen the abstract classes)
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Ry Fevikeupévol TUToL SedopEVWV

(Abstract data types) (cont)

* 2710 KO pog ouyKeipevo, ol ITA-ADT €xouv ta €€nC emlBupnta
QVTIKELLEVOOTPODN XOAPOAKTNPLOTLKA
(object-oriented characteristics):

— MrmopoUv va apooToouV EUKOAOTEPA GUVOETOUG TUTTOUG SESOMEVWV,
OTIWC TT.X. £va TTOAUYWVO VA TTapo.oTAOEL pia oTAAN o€ pa 2BA

(Can more easily represent complex data types)

— EvOuAdkwon : H ecwtepikn Sopun eivat adpatn oto xpriotn (m.x. n
npaypotikn dopn dedopevwy yia tov I'MA POLYGON mou
xpnotuornotnoape we lake _geom oto mponyoupevo nmapadeypa, eival
‘adpatn’ ylo tov £€w KOOUO)

(Encaptulation: The inner structure is invisible — e.g. the actual structure
of the ADT POLYGON in the previous example is not visible)

— Awenadn : H npoécPaon amno tov £€Ew KOO TtepLopileTal o
NPOKAOOPLOUEVEC TTPALELC (TT.X. AVAYVWON N AVTLKATAOTAON TNS TIMAC
LLLOLG TTOLP OLULETPOU)

(Interface: Access to values is limited to certain operations, e.g. read, set)

\_ J
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N TAEC ovtoTNTEC Karta OGC
(Simple entities according to OGC)

* To Open Geospatial Consortium (OGC) eival €voc un
KEPOOOKOTILKOC OpYyaVIOUOC (Kowvorpatia), amapTl{OMEVOC
ano Moaveniotnuia, Etaipeiec kat Apxec. Metaél aAAwv
npoodEPeL mpotuTia yLa simple feature access
(Non-Profit Consortium (including Universities, Companies,
Authorities - Issued standards for simple features

— Mpoturno OGC kat ISO (ISO Standard 19125) yiwa amtoBrikevon
Kot tpooBaon os 2D yewyxwpkd Sedopeva
— AUo pepn (two parts):
* 1SO 19125-1 Common architecture
* I1SO 19125-2 an SQL implementation
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iy ArtAéc ovtotntec katd OGC
(Simple entities according OGC) (cont)

Features

* 0 opocg yapaktnplotiko (feature): sival adarpetikn nepypodn evoc pavouévou
N AVTLKELLEVOU (OVTOTNTOC) TOU MPAYUATIKOU KOOHOU (YEWXWPLKEC OVTOTNTEC:
TOAELG, kThpla, daon, 6évdpa, ...)

* 'Eva yapaKtnplotiko arodnkeVetal w¢ cUVoAo SeOOUEVWY OE Evav TTivaKa
xapaktnplotikou (A feature is stored as a dataset in a feature table)

* MovteAonoinon tng YEWHUETPLOG YEWXWPLKWY OVILKELLEVWV
(Modeling of geospatial object geometries)

— Kuplwc avtikeipeva 0-2 dtaotdcswv (mainly of 0-2 dimensions)

— HOVO ypop Lk mapepBoAn petaty onpelwv (linear interpolation between points)

— Xwpic pntn mapaoctaon tn¢ toroAoyiag (without explicit representation of the
topology)

4 )

1/

\_ _ non-simple features simple features y )
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| AntA£c ovtotntec kata OGC

gSimEIe entities according OGC! gcontz

H tepapyio anAwv (yewuUeTPIKWY) ovTtoTATWV Kota OGC
(OGC simple features hierarchy)

Geometry ¢ SpatialReferenceSystem
A
| | |
Point Curve Surface GeometryCollection
7 T i
1+ | 2+
:1; LineString Polygon MultiSurfac MultiCurve MultiPoint
A ) (7 € ZF Zl':\ 0
| |
Line LinearRing ¢ 1+ MultiPolygon| [MultiLineString
g 7

See taxonomy:
\_ https://opengeospatial.github.io/ogc-geospargl/geospargl11/sf geometries.html /



https://opengeospatial.github.io/ogc-geosparql/geosparql11/sf_geometries.html

METAMNTYXIAKO MPOrPAMMA TEQNAHPO®OPIKH

The Geometry class

functions

Geometry ReferenceSystems::
+spatialRS Spatial ReferanceSystem
+ dimension() : Integer =
+ coordinateDimension() © Integer 1
+ spatialDimension() : Integer
+ geometryType() : String 1
+ SRIO{) : Integer ]
+ envelope() - Geometry i
+ asText() : String i
+ asBinary() - Binary in‘aalzea
+ isEmpty() : Boolean :
+ isSmple() : Boolean :
4+ is3D() : Boolean i
+ isMeasured(){) : Boolean 'E?
* () : Geometry ginterf aces
query
+ equals(another -Geometry ) - Boolean ReferenceSystems;:ReferenceSystem
+ disjoint{ancther :Geometry ) : Boolean {abstract}
+ intersects{anather :Geometlry ) : Boolean i : )
+ touches{another :Geometry ) - Boolean I mg ) ;ﬂm
+ crosses(another :Geometry) : Boclean ]
+ withinfanother :Geometry ) © Boolean &
+ contans{another :Geomelry ) : Boolean
+ overaps(another :Geometry ) © Boolean H
+ relate{ancther :Geometry, matrix -String) : Boolean H
+ locateflong(mValue :Double) : Geometry : )
+ locateBetween(mStart :Double, mEnd :Double) : Geometry :«re.ahzm
analy sis '
+ distance{another :Geomery) : Distance i
+ buffer{distance :Distance) : Geometry L
+  convexHull() - Geometry ReferenceSystems::
+ intersection{ancther - Geometry ) . Geometry Measu
+ union{another :Geometry ) ; Geometry tmesureRS reReferenceSystem
+ difference{another :Geomelry ) : Geometry o";
+ symDifference(another :Geometry ) | Geometry
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. MovteAa anAwv XapoKTNPLOTIKWV
Simple feature models

Line, LineString, LineRing
* LineString: a continuous set of linear segments
(linear interpolation between edge points), not
crossing each other

 Line: LineString with one segment (2 points) Simple LineString  Non-simple LineString

* LineRing: LineString simple and closed
Geometry |

[ | Simple, closed Non-simple

Point Curve LineString (LinearRing) closed LineString

LineString

| ]
Line LinearRing
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MovtéAa amAwv XapaKTNPLOTIKWV

(Simple feature models) (cont)

MultiLineString

MultiLineString: a set or string
consisting of LineStrings, non-closed

not crossing each other.

[

Geomelry

[ GeometryCollection |

T ¢

MultiSurface MultiCurve MultiPoint
MultiPolygon || MultiLineString
W ¥
Polygon LineString Point

) L

Simple Non-simple
MultiLineString closed MultiLineString
with 2 elements

Non-simple
MultiLineString with 2 elements
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MovtéAa amAwv XapaKTnNPLOTLKWV

(Simple feature models) (cont)

Polygon

Polygon: a planar surface, with one outer boundary
(ring) and zero or more inner boundaries. Each inner

boundary defines a hole in the polygon.

Geomelry
VAN

=y ‘T‘

LineString

ﬁ-m

LinearRing

Im*

Polygon with 1 ring

Polygon with 2 rings Polygon with 3 rings

J
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MovtéAa amAwv XapOoKTNPLOTIKWY
(Simple feature models) (cont)

Requirements for a Polygon:

* Topologically closed '
 The boundaries (outer and inner) are LinearRings
* The rings must not intersect. However, they can

touch at individual (isolated) points
* A Polygon cannot have cut lines, spikes or punctures

* ‘Eva Polygon gival éva GUUIAYEC KOl GUVEKTLKO Not a Polygon ?
oUvoAo onueiwv
A polygon is a compact and cohesive set of points

\

closed and bounded
(every accumulation
point belongs to the set

- J
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Movrsl\a OLTTAWV XOLPOLKTNPLOTLKWV (cuvéyeta)

MultiPolygon

MultiPolygon: a MultiSurface

consisting of muI:i‘pe—pongons @ @E

A[\

GeometryCollection acceptable MultiPolygons
Ny
I |

MultiSurface MultiCurve MultiPoint

Hulﬂilynﬂn HHHILiﬂtrlnﬂ T @
P P

\ Non-acceptable Multhongons
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OLOLKEC AELTOUPYLEG/OUVAPTNOELC
(OGC basic operations/functions)

OGC defines specific operations/functions on geometries
(g stands for geometry)

Dimension (g) : enotpédel tn Sldotaon TNG YEWUETPLAG

GeometryType (g) : €MLOTPEDEL TO OVOLO TOU YEWUETPLKOU TUTIOU TNG & (TL.X.
LINESTRING, POLYGON, MULTICURVE,..)

Astext (g) : MeTATPEMEL TN YEWMETPLa g o€ “SQL text format” yia e€aywyn o€ AAAeG
epappoyeg (m.x. LINESTRING (0O 0,10 10,10 20))

AsBinary (g) : METOTPEMEL TN YEWMETPLa g o€ binary format yia e€aywyn og AAAEG
edapuoyeg

SRID (g) : €emotpedel To avayvwploTiko (ID) Tou cuothpatog yewavadopdg (Spatial
Reference system ID)

IsEmpty (g) : €A€éyxeLav n g eivaL Kevi

IsSimple (g) : €AéyxeLav n g eival amin (kata OGC)

Boundary (g) : €motpEPELTO OPLO EVOG AVTILKELMEVOU

Envelope (g) : enotpédel tnv eAdyiotn neptBaAlovoa (meplyeypappévo Minimum
Bounding Rectangle — MBR)




Tomo

8 Topological
relationships
(by Egenhofer)

METANTYXIAKO I'IPOFPAMMA IX!I'II\HPO(D QPIKH

OYLKEC ZUOXETLOELG

gToEoIoglcaI relatlonshles!

® & O

disjoint contain
n A eivan Egvipme B nAnepigygei B
'meet covered-by
M) A epanteoui g B N A emxahvrareran (AN pwg) ano m B
overlap  cover
N A emxaidarer (uepikag) ™ B N A emkaivare (hpwg) ™ B
inside t:qua]
1 A ket eviog me B N A tavtietan pe m B
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R Tomo

(Topological relationships)(cont)

* Definitions (Egenhofer)

NAHPO®PPIKH

Xovtksq 2UOXETLOELC

— M, the boundary of A,
— E, the inner space of A

~N

NIk | Esn B | Ihn | EnNIk

S~ disjoint % %z % >
@~ meet 2, % % %
% overlap %) %) %) %)
inside %) < + %

O contain & # %) #
@ covered-by # #J # %)
O cover ) 3 % =0
@ equal - = %] %

\_ J
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. 'EAeyxog TOoTtOAOYIKWV ZUGXETICEWV

(Check of topological relationships)

In an SQL context, compatible with OGC, user can check the
topological relationships

Example: Find the regions through which a river passes

SELECT region.name
FROM region JOIN river ON
CROSSES (region.geometry, river.geometry)=1;

~N
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&R ‘EAeyX0o¢ TOMOAOYLKWV ZUOXETLOEWV

i

(Check of topological relationships) (cont)

> NMapapetpol - Attributes of topological relationships

Input: Two geometries
Output: an integer (-1, 0, 1)

* 0:is not true
 1:istrue
e -1:unknown, when one of the input geometries is NULL

» Examples
— Equals(gl,g2):gl and g2 coinside
— Disjoint(gl,g2) €= NOT Intersects(gl,g2):
gl and g2 are topologically apart

— Touches (gl,g2) :the boundaries of gl and g2 y\@ﬂ

intersect, but not their interior
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S £YX0C TOTTOAOYLKWV ZUOXETIOEWV
(Check of topological relationships) (cont)

— Within(gl,g2) €2 Contains (g2,gl): gl islocated entirely
in the interior of g2

— Crosses (gl,g2):theintersection of gl and g2 has dimension less

than the maximum of their dimensions, contains internal points of them
and is not equal to any of them.

dim(g1)=2, dim(g2)=1 g2 dim(g1) = dim(g2)=1
~ dim(g1Ng2)=1, dim(g1Ng2)=0,
h g g1Ng2 e g1, g1MNg2 € g2 % g1Ng2 e g1, g1Ng2 € g2
g1Nng2 #g1, g1MNg2 # g2 g1Ng2 #g1, g1MNg2 # g2

— Overlaps (gl,g2):theintersection of gl and g2 has dimension
equal to the dimension of g1 and g2 and it is not equal to either gl or

g2.

dim(g1) = dim(g2)=2
m dim(g1Mg2)=2,

g1Ng2 #g1, g1MNg2 # g2

\_ J
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e ——

Xwpikol teAeotec (Spatial Operators)

O peTplkoC tTeAeotnC Distance umoAoyilel Tn UIKPOTEPN AITOOTOON

netaéL dvo geometries oto avilotolyo cuotnua avadopac. Ot

akOAOUDOOL TEAECTEC MOPAYOUV VEQ YEWETPLKA OVTIKELLEVAL:

« Buffer (g, d):unoloyilel tn yewpetpia evog amopovwtn (buffer)
HeyEBoug d yUpw amo tnv g.

* ConvexHull (g) : umnoloyilel tn yewpetpia (convex hull” of g).

* Intersection(gl,g2) :umoAoyilel Tn yewUeTpia mou oxnuatileL n
Topn Twv gl ng2.

* Union(gl,g2) : unoAoyilelL Tn YEWHETPLO TTOU oXNUATIlEL N Evwon TWV
glng2.

 Difference (gl,g2) : umoAoyilelL Tn yEWUETPLO TOU oXNUaTileL N
(kAewotn) Sadopa cuvodwv twv gl ng2 (gl-g2) .

- SymDifference (gl,g2) :umnoAoyilel Tn yeWUETPia MOV oXnUATileL n
(kAewotn) cuppetpkn dtadopd cuvoAwv twv gl n g2 (gl-g2) .

\* To ULKPOTEPO KUPTO CUVOAO TIOU TIEPLKAELEL TNV g
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e  Symmetric difference

Gives the parts of the
geometries that do not belong
to their intersection.
Geometries must share the
same dimension

METAMNTYXIAKO MPOrPAMMA TEQNAHPO®OPIKH

Kwpikoi teheotég (Spatial Operators)(cont)

* — .
FointFoint i

Py ” *
PointMubiboint Mutioint
*®
*®

MutpomtMutpont N

—_—

LA A

Linestring/Linestring Mugine string
() —
Folgon/Polygon Mutipolgor

*

— = @

Point Point Mutpoint

—_—

FointMugpoint Mutipoint

MugpobtMutpomt Mugpomt

Linestring/Linestring )
]
Folgon/Polygon Mukpol/gan

http://edndoc.esri.com/arcsde/9.0/general topics/understand spatial relations.htm

~N
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. Tewpetpikol tunot o popdr SQL Text

e ——

gGeometric types in the form of SQL Text!

For the construction of geometric objects, e.g. with SQL queries,
and for the exchange of data, OGC has specified a text format, the
Well Known Text (WKT)

Geometric type SQL text format Comment
Point POINT (10 10) point
LineString LINESTRING (10 10,20 20,30 40) LineString with 3 points
POLYGON ( (10 10,10 20,
Polygon 20 20,20 15,10 10)) Polygon
Multipoint MULTIPOINT (10 10, 20 20) MultiPoint with 2 points
o : MULTILINESTRING( (10 10, 20 20), MultiLineString with 2
MultiLineString | (15 15 ,30 15)) LineStrings
MULTIPOLYGON ( - -
. ((0 0, 0 20, 20 20, 20 0, 0 0), MultiPolygon with 2
MultiPolygon (55 515 15 15 15 5. 5 5)). polygons, first one with
((30 30, 30 40, 40 40, 40 30, 30 30))) | innerring
Eiiiiid GEOMETRYCOLLECTION (POINT (10 10), GeometryCollection
Collectic:-wn POINT (30 30), comprising 2 points and
LINESTRING (15 15, 20 20)) one LineString
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R Fewpetpikoi Tumol o€ popdn SQL Text
(Geometric types in the form of SQL Text) (cont)

Insertion of Polygone data into a database with SQL query as text

—_ -

oo NI EFEEE [ J P . Mneddeg &
e
Sobri — ) Makpuvitoa
Marvintsi Cotol Avw I
MapeHiim &(BZ:'I::SL ot Ki ooa
! e Avatohn Poddnahn
e CREATE TABLE lakes (
Typra
b e IDlake VARCHAR (20) PRIMARY KEY,
i oered name VARCHAR (50));
Hopi e
Mot/ . A Gk SELECT AddGeometryColumn ('lakes',
i/ ez : e - 'lake _geom',2100, ‘POLYGON', 2);
U, s NoAariavs
UUUUU b IDlake name lake_geom
MAdy g
XEpoo Xelpadig
Eukapnis
INSERT INTO lakes VALUES (
. IDlake name lake_geom
'GR_L021', 'Aoipdévn', —
“ GR_L0O21 Aoipavn
ST GeomFromText (“POLYGON ( (478895 4204061,
479267 4204500 , .. ))”, 2100) );
\ Spatial Type J
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lewpeTpikol tumnot o€ popdn SQL Text
(Geometrlc types in the form of SQL Text) (cont)

Export of a geometric object as text

IDlake
GR_L021

name lake_geom

9,

SELECT name AS 'Ovopa, ST AsText(lake geom) AS Tewpetpia
FROM lakes
WHERE Idlake=‘GR L021’;

-- ST _ means Spatial Type 1

Aoipavn

'Ovopa Teopetpia

POLYGON ( (478895 4204061 ,

479267 4204500 , ..

Aoipévn ))

~
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'''' Queries with spatial Join

* The spatial join is a general yan
join, which comprices spatial _ i}?
attributes in the query 2 i
conditions ‘

° Example: Calculates the Minimum Bounding Boxes

(MBB) for the elements of the two classes
Which regions do rivers pass
through?

SELECT region.name, river.name
FROM region JOIN river ON
CROSSES (region.geometry,river.geometry) ;

\_
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.......

185 Queries with spatial Join (cont)

* The spatial join is a general 7
join, which comprices spatial _ i}?
attributes in the quer NI
- query avs (
conditions
. Calculates the Mini B ding B
¢ Exa mp l €. (IV?BCBU) ?o?'stheeelelr::ar:rsmof tc::antv;rc;gcla?::

Which regions do rivers pass @ Candidate elements are selected (the ones that intersect)

and the rest are ignored

through?
SELECT region.name, river.name g/ b %
FROM region JOIN river ON N ’
CROSSES (region.geometry,river.geometry) ; ?\\ ﬁ %
AN

\_ J
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' Queries with spatial Join (cont)

i

* The spatial join is a general N i}

join, which comprices spatial _
attrlb.u.tes in the query Dn S l
conditions

° Exa m ple Calculates the Minimum Bounding Boxes

(MBB) for the elements of the
Which regions do rivers pass @ Candidate elements are selected (the ones that intersect)

and the rest are ignored

through?
@The elements that are really intersected are selected
SELECT region.name, river.name q/ b Q
FROM region JOIN river ON - N & N’
CROSSES (region.geometry,river.geometry) ; ?\\§ ﬁ %
N

\_ J
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