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Project Svensk geoprocess

Provide a basis for effective and
unambiguous spatial data exchange.

« Support for municipalities to implement new
reference systems: Sweref 99 and RH 2000

« New/updated processes for cooperation on data
capture and exchange - 9 themes.

« Data specifications — 9 themes.

Joint project: Lantmateriet, municipalities and
SALAR (Swedish association of local authorities' and regions)

@®  Sveriges
i Kommuner LANTMATERIET
och LaNdSting e —



Data specifications

Based on ISO 19131 and INSPIRE

« Information model and application schema

Common packages i
- Identifiers = i

« Life-cycle information o) W

- Geometry S5

« Metadata

Themes based on aesaptall

International standards
Swedish standards
Inspire specifications
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O Themes

« Orthoimagery

« Hydrography

- Land use/Land cover .
- Constructions (Physical objects)-
- Elevation
« Control points (survey)
« Roads and railroads
 Buildings

« Addresses
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Demo systems De maﬁcéﬁﬁrrsea@, [ |l
Guidelines “ ' !
« Geometric representation in data exchange
- Base model
XML-schemas —~—
XML-instance examples "=-... - g
Mapping : NS
« 3 Municipalities
« Lantmateriet
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Different needs
different xml-schemas

Information
7 N

N /
~x _x~
y 4 N\
Realizes Realizes
7 \
Uses J I‘ Uses
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ftp://ftp.lantmateriet.se/pub/svensk_geoprocess/

Base model

ISO 13103:2005 Schema Language
«applicationSchemas
Base Types
re ,7
IT\ N 3 > {fromISO TC211)
(from Base Types) e -
e s I1SO 19107:2003 Spatial Schema
«applicationScheman S 7
Base Types 2 $G_Bas I _ ==
I<‘~-.- {fromISC TC211)
(from Base Types) T F~ )
=1 1SO 19108:2006 Temporal Schema
s —fﬁm;h( t a smodell)
eapplicationSchemas el - onsuby:e\ o
Coverages (Domain and Range) Yo bt
IL'" SN FomISO TC211)
T ~
(from Coberages) XY IS0 19115:2006 Metadata {Corrigendum) |
v
wapplicationSchemax
Coverages (Base) {from ISO TC211)
{fom Coverages)
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Example from the base model

class SG_Dataméngd/

«DataSet»
SG_BasObjekttyper::SG_Dataméangd

+ id: Identifier
+ uttagDatum: DateTime [0..1]
+ metadata: Any [0..*]

«dataType»
Base Types::ldentifier

+
+

+

localld: CharacterString
namespace: CharacterString

«lifeCyclelnfo, voidable»
versionld: CharacterString [0..1]
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Subjects of discussions

nilReason vs voidReason (nilR in GML, voidR in UML)

Generic Conceptual Model

— contact::Adress ->GN (from RelatedParty)

— Usage of PT_FreeText or not? (language already specified in metadata)
— Identifier - how to use the attribute "version”?

— Metadata extension — Any? (description?)

Geometry — multi or not?
— a geometry could partly be outside the extent, e.g. a contour line
— some specs have multigeometris others have not

Bad translations (in implementing Rules)
Poor definitions in some cases
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Orthoimagery & Elevation

« Data capture metadata added to the models
* Focus on the exchange between performers and clients

« Imagery
— Base
— Aerial photos (not Inspire)
— Orthoimagery (Orthoimagery)
» Elevation
— Base
— SpotElevation (Elevation Vector)
— BreakLines (Elevation Vector)
— ContourLines (Elevation Vector)
— Point clouds (not Inspire)
— Grid (Elevation Grid)
— TIN (Elevation TIN)
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Orthoimagery extension

class OrthoimageryExtensions/

«dataType» RectifiedGridCoverage
Base Types::Identifier «featureType»
- " Orthoimagery::OrthoimageCov erage : «featureType»
+ localld: CharacterString +mosaicElement Orthoimagery::MosaicElement
+ namespace: CharacterString + inspireld: Identifier «voidable»
«lifeCyclelnfo, voidable» + domainExtent: EX_Extent [1..%] o + inspireld: Identifier [Q..l]
+ versionld: CharacterString [0..1] + interpolationType: InterpolationMethodValue = nearestneighbor [+ geometry: GM,‘MUHISUFfﬁce‘
n + phenomenonTime: TM_Period
«voidable»
+ footprint: GM_MultiSurface
. + name: CharacterString [0..1] 0.
«co.deLlst» + phenomenonTime: TM_Period [0..1] "
Orthoimagery:: ) . i
InterpolationMethodValue <<V0Id§b|§, IlfeCycIeI.nfo» g
+ beginLifespanVersion: TM_Position
T + endLifespanVersion: TM_Position [0..1]
.
+contributingOrthoimageCoverage
Values:
bicubic
biquadratic N «featureType» «featureType»
bilinear B Orthoimagery::AggregatedMosaicElement Orthoimagery::SingleMosaicElement
nearest neighbour «codelist»
BO_OrtofotoKodlistor:: «dataType» B ablcn
Orthoimagery::OrthoimageAggregation
BO_OrtofotoTyp e e +| + imageSourceReference: CharacterString [0..1]
+ Ortofoto + contributingFootprint: GM_MultiSurface %
+ SantOrtofoto 2
+ Byggnadsorto §
o
SG_Projekt E
=
«featureType» g
BB_Bildinformation::BB_BildProjekt «loaturelvEce afeaturelVEey 3 «featureType»
= = BO_OrtofotoInformation::BO_OrtofotoSkikt BO_OrtofotoInformation::BO_OrtofotoRuta 3 BO_OrtofotoInformation::BO_MosaikElement
+ projekkOmrade: GM_MultiSurface +omfattarOrtofotoRuta K N
+ referenssystemHsjd: CharacterString + referensAr: Date + ortold: CharacterString + bildfilldentifierareMosaik BB_Bildfilldentfierare
+ referenssyslemPlan: CharacterString +skapasiBildProjekt + spekiraltypOrto: BB_BildKategori 1.4 + pildfilldenlifierareono:‘BBiBiIdfiIIdenlfierare 1.+| + héjdmodell: CharacterString
+ skannerupplosning: Real [0..1] ) + sdmmar: URI ) n + indexruta: CharacterString [0..1] + lagesosakerhet: Real
+ kommun: Integer [0..4] + blldf\IFonTlal.Orlo. BB_BildfilFormat [0..1]
+ lan: Integer [0..4] + markupplésningOrto: Real [0..1]
SG_Projekt + bitsPerPixelOrto: Integer [0..1]
K T
I ‘m»:,fld. CharacterStrin + ortofotoTyp: BO_OrtofotoTyp «codelist» «codelist» «dataType»
b ger;datalsroducent' RellagtedPany (0.4 + ortoProgramvara: CharacterString [1..] BB_BildKodlistor:: BB_BildKodlistor:: BB_BildDatatyper::
A N ~ + bladfil: URI [0..1 i i ildfi ildfi i
+ geodatahgare: RelatedParty [1.] [0.1] BB_BildKategori BB_BildfilFormat BB_Bildfilldentfierare
+ projekNamn: Ch.aracterString [0..1] + 4HR + ECW + bildfil4HR: URI [0..1]
+ projektRapportLank URI [0..1] + 4LR + JPEG + Dbildfil4LR: URI [0..1]
+ uppdragsgivare: RelatedParty [0..%] + CIR + JPEG2000 + bildfilCIR: URI [0..1]
+ PAN + TIFF + bildfilPAN: URI [0..1]
+ RGB + GeoTIFF LZW + bildfilRGB: URI [0..1]
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Elevation extensions

class ElevationExtension /

«featureType»
ElevationVectorElements:: HO_Hojdpunkter
Pt —" «featureType»
ElevationVectorElements::
SpotElevation << 1
(from Informationsutbytesmodell)
«featureType» «featureType» HI_Brytlinjer
ElevationVectorElements:: :] ElevationVectorElements:: —
ElevationVectorObject BreakLine <— -
(from Informationsutbytesmodell)
«featureType» «featureT "
. . ype» HK_Niv akurvor
ElevationVectorElements:: ElevationVectorElements:: =
VoidArea ContourLine << - |

(from Informationsutbytesmodell)

HG_H&jdGrid

RectifiedGridCoverage

«featureType»
ElevationGridCov erage::
ElevationGridCov erage

HT_H&jdTIN

(from Informationsutbytesmodell)

«featureType»
ElevationTIN::ElevationTIN

(from Informationsutbytesmodell)

HM_Punktmoln

(from Informationsutbytesmodell)

Point cloud

Sveriges
Kommuner
och Landsting

Point cloud

Standard from ASPRS
Versions 1.1, 1.2, 1.3, 1.4
File format LAS or LAZ
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Codelist extension

class CodeListExtension 3 2
/ Table 17: ASPRS Standard LIDAR Point Classes (Point Data Record Formats 6-10)
oLia Classification Value Meaning
«codeList» ry
ElevationVectorElements::SpotElev ationClassValue 0 Created, ne\{er classified
5 1 Unclassified’
ags
asDictionary = true 2 Ground :
defaultCodeSpace = 3 Low Vegetation
extensibility = none 4 Medium Vegetation
vocabulary = http://inspire.ec.europa.eu/codelist/SpotElevationClassValue
xsdEncodingRule = is019136_2007_INSPIRE_Extensions S H'Eh -Vegetahon
6 Building
A 7 Low Point {noise)
8 Reserved
9 Water
10 Rail
11 Road Surface
12 Reserved
«codelList» 13 Wire — Guard (Shield)
HO_HbjdpunkterKodlistor:: 14 Wire - Conductor (Phase)
HO_KlassNummer14 15 Transmission Tower
codeList + Skapad, aldrig Kassificerad = 0 16 Wire-structure Connector (e.g. Insulator)
HO_H&j dpunkterKodlistor:: L ooKasdst 17 Bridge Deck
HO_KlassNummer10 ak=zs 18 High Noise
— + Lag vegetation =3
+ Skapad, aldrig Kassificerad = 0 + Mellanhég vegetation = 4 19-63 Reserved
+ OMWassad = 1 + Hog vegetation =5 64-255 User definable
+ Mark=2 + Byggnad =6
+ Lag vegetation = 3 + Lagpunkt =7
+ Mellanhég vegetation = 4 + Nyckelpunkt = 8
+ Hog vegetation =5 + Vatten =9
+ Byggnad =6 + Rals=10
+ Lagpunkt=7 + Végyta=11
+ Nyckelpunkt = 8 + Ledningsskydd = 13
+ Vatten=9 + Fadledare = 14
+ Bro=11 + Ledningsstolpe (Staltorn) =15
+ Isolator =16
+ Bro =17
+ Hogpunkt =18
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class PointCloud /

Laserscanning

«featureType»
HM_F j

HO_Héjdpunkt
Omrade

:HM_

«featureType»

ImageMatching

HM_PunktmolnObjekttyper::HM_Bildmatchning

«featureType»

I
I I I
| | |
! |
I
! |
| | |
5 3 HO_H&j dpunkterObj ekttyper:: ! |
+ omradeNamn: Char?clerstnng = LOP LaserPulnk\“yp | SG_Projekt | + rog| : Cl |
+ geometri: GM_MultiSurface = 1 S +llharHoj dProjekt | + flygfotoPeriod: TM_Period |
+ sanningFima: RelatedParty [0..1] + GPSTime: DateTime | o7 QEERTOUR D ; + ormat: C [0..1] I
+ flygFirma: RelatedParty [0..*] + intensity: Integer [0..1] | - HH_HéjdProjekt "1 | + refFlygbildProjekt: CharacterString [0..*] !
+ laserfilFormat: CharacterString [0..1] + retumNumber: Integer | '_HojdProj | :
+ skanningPeriod: TM_Period + numberOfRetums: Integer ! + j : i
; enoc - projektOmrade: GM_MultiSurface | o . 1
+  strakOvertackning: Integer + scanDirectionFlag: Integer | + referenssyslemHdjd: CharacterString - ! siapasvidsildmatehning/|\ 0-1 ! )
+ lagesosikerhetHojd: Real + edgeOfFlightLine: Integer | + referenssystemPlan: CharacterString - scorelie : 2
+ lontrollytor: HM_| Kuntro\lytor + scanAngleRank Integer | + kommun: Integer [0..4] HH_H®&j x : | i :
+ g: Cl [0.7] + pointSourceld: Integer I + lan: Integer [0..*] glHeeidinsamiinoMgtod I 2
+ ursprungngn(lasncenngsnamm Date | LTS = po—— | - g |
+ strakbverlapp: URI | ©SG_Projel + ygburen laserskanning g
+ sbddata: L?Igl “;‘”h SkanningOmréde; | + projekild: CharacterString + Fordonsburen laserskanning : 0 Hojdpu n g !
+ %nning}?appon' URI 0.1 | + geodataProducent: RelatedParty [0..*] + Markaserskanning | :
+ srakplan: URI [0'1] = t + geodataAgare: RelatedParty [1..*] + Automatisk bildmatchning 1 I I ( |
+ produkionRapport: URI #tillh6rHojdProjekt 1[+ projekNamn: CharacterString [0..1] + Fotogrammetrisk detaljmatning | |
+ punkiathetMarksO: URI | + projektRapportLank URI [0..1] + Geodetisk matning, GNSS } I0_Bildmatc| Pu"k‘ o |
+ punkitathetMolnSO: URI | + uppdragsgivare: RelatedParty [0..*] + Geodet!sk m?tn!ng, tota‘l.sta?lon | + NIR: Integer [0..1] |
«dataType» | - + Geodetisk métning, avvégning | + Red: Integer [0..1] |
+illhérSkanningOmrade HM_PunktmolnDatatyper:: ! *skapasitojdProjeld/|\ 1 +  Flygburen radar I + Green: Integer [0..1] I
a S e r'S C a | + Fordonsburen radar : + Blue: Integer [0..1] :
I I I I
! |
|
1 -
I
| bt e ettt e L T L L e -
; PointCloud
| ~ (
| SG_Dataméingd «featureType» «dataType»
p C +skapasiFlygsession ! «DataSet» HM_PunktmolnObj ekttyper:: HM_PunktmolnDatatyper::
: pzlg;e:;’?e'r-%al 9 ) HM_PunktmolnObj ekttyper:: HM_MolnfilOmrade HM_Hojdvérde
+ pulsirekvens: Integer N ol Dakinanad + molnfilld: CharacterString + minhsjd: Real
+ skannerfrekvens: Integer & EEETEAE Bae + molnfilldentifierare: URI [0..1] + medelhdjd: Real
+ geometri: GM_MultiSurface [0..1] + footprint: GM_MultiSurface + geometri: GM_MultiSurface + maxhdjd: Real
+ molnfilFormat: CharacterString [1..%] + rutbeteckning: CharacterString [0..1]
. + insamlingMetod: HH_HojdInsamlingMetod [1."] + Wassificering: HM_Klassificering [0..1]
+skannadMedSkanningEnhet\[/ 1 + - Ct ing [1..4] " + antalPunkter: Integer [0..1]
9 B 9 RS e, «dataType»
. rojekt: Ch 0.4 —— = + nhojdvérde: HM_Hgjdvarde [0..1] HM_PunkimolnDatatyper:
«featureType» SG) Datardnad 1.* + intensitet: HM_Intensitet [0..1] = : -
HM_PunktmolnObj ekttyper:: g IZ a”"’ff’g + returer: HM_Returer [0..1] HM_Intensitet
" P’ i + id: Identifier
+omfattarSkanningstrak\[/ 1. HM_SkanningEnhet + uttagDatum: DateTime [0..1] n + punkifordelnmg M_Punktférdelning [0..*] + minintensitet: Integer
«featureType» + enhetBeteckning: CharacterString + metadata: Any [0..7] I ' f : :::iilti;];es'nt:t‘?l!;tlgleegre'
HM_PunktmolnObj ekttyper:: + anlennoffsel. HM_Antennoffset [0..1] . g
HM_Skanningstrak + enhetPeriod: TM_Period [0:,1]
+ flygfarkostTyp: CharacterString [0..1] +omfattarMolnPunktFil 1.

oE o E ok F ok ok o+

strakBeteckning: CharacterString
pointSourceld: Integer
bandata: URI

strakLinje: GM_MultiCurve
straknr: CharacterString
starttid: DateTime
startposition: GM_Point
slutposition: GM_Point
flyghojd: Integer
lagstaMarkhdjd: Integer
flyghastighet: Integer
skanningvinkel: Integer
tvérstrak: Boolean
diameterFootprint: Real [0..1]

+omfattarLaserskanner\[/ 1

«featureType»
HM_PunktmolnObjekttyper::
HM_Laserskanner

+ skannerTyp: CharacterString
+ skannerindivid: CharacterString [0..1]
+ vaglangd: CharacterString [1..*]

«featureType»
HM_PunktmolnObjekttyper::

HM_MolnPunktFil + oser

+ ser

+ LAS_fil: URI + ser

HN

+ Au

+ De

«featureType» «featureType» + On

HM_PunktmolnObjekttyper:: HM_PunktmolnObjekttyper::

HM_LaserPunktFil HM_BildmatchPunktFil

«dataType»

M_PunktmolnDatatyper::HM_Klassificering

asteKlassificeringDatum: Date
steKlassificeringNi

[0..1]

«dataType»
HM_PunktmolnDatatyper::
HM_Returer

ok oh + antalEndaReturer: Integer
oy . + antalForstaReturer: Integer
+ antalMellanReturer: Integer|
+ antalSistaReturer: Integer
«oodeLlst»
P 2:HM_| g
«dataType»
omatKassificerat = 1 o

vis editerad Kassning (broar och dammar) = 2

Kassificerat och plattat vatten = 3

HM_PunktmolnDatatyper::
HM_Punktfordelning

+ HKassnummer: Integer
+ antalPunkter: Integer
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Questions
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