INTERNATIONAL ISO
STANDARD 19107

Second edition
2019-12

Geographic information — Spatial
schema

Information géographique — Schéma spatial

Reference number
1SO 19107:2019(E)

©1S0 2019



ISO 19107:2019(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2019

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or [SO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © IS0 2019 - All rights reserved



Contents

ISO 19107:2019(E)

Page
0 Sk 740 o OO viii
0 U 00 X0 1D ot 0 ) OO ix
1 S0P ... 1
2 L0 00 B T AT o <Y (=) =) 4 o = 1
3 Terms and AefiNTTIONIS ...............ooooo oo 1
4 Symbols, notation and abbreviated terms............
4.1 Presentation and notation ...
4.1.1  Unified Modeling Language (UML)
4.1.2  NaAMING COMVEIMTIOTLS ..ot
4.2 OFGANIZATIONY ...
4.3 Abbreviated terms and SYMDOLS ...
5 L0005 103 0 4 T ) 4 Lo -0
51 Requirements class conformance targets

5.1.1 Conformance targets...........c...
5.1.2  Geometry metrics (geodesy)...........
5.1.3  Topological dimensionality.......
5.1.4  Interpolation SCHEIMES ...
5.1.5  Structural COMPLEXILY ...t
5.1.6  Functional complexity
5.2 Conformance classes. ...
5.3 Requirements classes
Coordinates and COTe GEOMEETTY ...t
6.1 SEIMANTICS ...
6.2 Requirements Class Coordinate
6.2.1  Codelists to sSpecify capabilities ... ... 27
6.2.2  Coordinate systems for Geometry — SemantiCs. ... 27
6.2.3  GeometricReferenceSurface.........c.ccoinncen
6.2.4  Interface ReferenceSystem................
6.2.5  Codelist ReferenceSystemTypes.......
6.2.6  Interface CompoundReferenceSystem......
6.2.7  Interface HomogeneousCoordinateSystem ..
6.2.8 Interface GeometricCoOrdinateSYSTOIM . ...
6.2.9  Datatype DIreCtPOSITION. ...
6.2.10 Union Datatype RSID.........ccccoiiicnee
6.2.11 Codelist AXIS ...
6.2.12 Role metadata: AxisDescription
6.2.13 Datatype Axis Description..................
6.2.14 Codelist Spatial AXiS ...
6.2.15  Codelist SPRETICALAKIS ...
6.2.16  COdelist TEMPOTALAKIS ..ot
6.2.17 Codelist ParametricAxis
6.2.18  COAEIISE DATUITL ..o
6.2.19  DatatyPe ParamETer . ...t
6.2.20 Datatype Permutation, Projection
6.2.21 Interface ReferenceDirection.....
6.2.22  Datatype BOATINE ...t
6.2.23  COAELISt ROTATION ...ooo e
6.2.24 Codelist RelativeDirection
6.2.25 Codelist FIX@ADIT@CTION ..ot
6.2.26 Codelist CurveRelativeDIreCtion ...
6.2.27 Datatype Vector......

6.2.28 Interface Envelope

© 1S0 2019 - All rights reserved iii



ISO 19107:2019(E)

6.2.29 Engineering coordinate systems, Tangent spaces and local interpolations.......... 53
6.3 Requirements Class CoOrdinate Data ... 53
6.4 Requirements Class Geometry
0.4, 1 SEIMMANTICS ..ot
6.4.2  Interface TransfiniteSetOfDirectPOSItIONS. ... 55
6.4.3  CodeList: BoundaryType
6.4.4  INEEITACE GEOIMELIY ..oooiooiee et
6.4.5  Datatype GEOMELTYDALA ..o
6.4.6  CodeList: GeometryType
6.4.7 Interface Encoding...........cc...
6.4.8  INterface QUETYZD ...
6.4.9  INterface QUETYID ...
6.4.10 Interface Empty
6.4. 11  INtErface PrimitiVe . ..o
6.4.12 Datatype PrimitivVeData. ...
6.4.13 Interface Point........cccrs
6.4.14 Datatype PointData.........cccccccovce.
6.4.15 Interface Orientable..................
6.4.16 Datatype OrientableData
6.4.17 Datatype Knot.......cccis
6.4.18  INEEITACE CUTVE ...oooooooeeoieeeesieeiseesisesssesssssssssss s
6.4.19  DataTyPe CUIVEDATA ...t
6.4.20 Interface OffsetCurve................
6.4.21 Datatype OffsetCurveData....
6.4.22 Interface ProductCurve..........
6.4.23 ProductCurveData ...
6.4.24 CodelList: Curvelnterpolation
6.4.25  INEEITACE SUTTACE ..o
6.4.26  Datatype SUTTACEDALA ...t
6.4.27 CodelList: Surfacelnterpolation
6.4.28  INEEITACE SOLIA ....ooooo e
6.4.29  DAtatyPe SOIIADATA ...oooccooieereceioireiesieieieeseee st
6.4.30 CodelList: SolidInterpolation
6.4.31 Interface Collection............ccc....
6.4.32 Role element: Geometry.....
6.4.33 DataType CollectionData.......
6.4.34 Interface Complex ...,
6.4.35 Role Complex: generator: PrimitiVe ... 110
6.4.36 Role Complex: superComplex and SUDCOMPLEX.........ccorierrirseisees e 110
6.5 Requirements Class GEOMELIY DAt ... 111
INEETPOIAtIONS fOI CUIVES ..o e
7.1 Requirements Class Line Curve
711 SEIMANTICS oot
702 INEEITACE LI e
7.1.3  DataType LineData
7.2 Requirements Class LiNe Data ...
7.3 Requirements Class GEOAESIC CUIVE ...t
7.3.1  Semantics ...
7.3.2  Interface GeodesicC.......c..ccco.
7.3.3  DataType GeodesicData.....
7.4 Requirements Class Geodesic Curve Data.....
7.5 Requirements Class Rhumb.........ccoccs
7.5 1  INterface RIUIMD ...
7.5.2  DataType RNUMDDATA ...
7.6 Requirements Class Rhumb Curve Data
7.7 Requirements Class Polynomial Curves

7.7.1 Semantics ...
7.7.2 | 910<) g = Uo=l SUT21 1 20N o Uod 0 () o NN

© ISO 2019 - All rights reserved



ISO 19107:2019(E)

7.7.3  Interface FUnctionArc.........cocee
7.7.4  Association Role function
7.7.5  Interface FunctionCurve...........c.c....
7.7.6  Interface RealPolynomuial. ...
7.7.7  Interface POLYNOMIAIATC ...ttt
7.7.8  Datatype PolynomialArcData
7.7.9  Interface PolynomialCurVe. ...
7.7.10 DataType PolynomialCurveData ...
7.8 Requirements Class Polynomial Curve Data .
7.9 Requirements Class Conic Curves............oooo.
7.9 1 SEIMIANTICS oot
7.9.2  INEEITACE ATC oo s
7.9.3  Datatype ArcData
7.9.4  INEEITACE CITCLE oo
7.9.5  INEEITACE COMIC ittt
7.9.6  Interface EllipticArc, Datatype EllipticArcData.........ccciis
7.10 Requirements Class Conic CUIve Data. ...
7.11 Requirements Class SPiral CUIVE ...
7.11.1 Semantics, Mathematical background: curves and curvature
7.11.2 Interface SPIiral CUTVES. ...
7.11.3  Interface ClOthOid CUIVE ...
7.11.4  Datatype SPIralDAta . ... et
7.12 Requirements Class Spiral Curve Data .
7.13 Requirements Class Spline Curve....................
7.13.1 Semantics..........
7.13.2 CodelList: KnotType
7.13.3 CodelList: SplineCurveForm.................
7.13.4  INterface SPIHNECUIVE ..o
7.13.5 Interface PolynomialSPLiNe. ...
7.13.6 Interface CubicSpline
7.13.7  INEEITACE BOZIET ...
7.13.8 Interface BSplineCurve (and NURBS) ...
7.13.9 DataType BsplineData...........ccccccovcen .
7.14 Requirements Class Spline Curve Data
8 INterpolations fOr SUTTACES...............o s
8.1 Requirements Class POlygon SUITACe ...
81T SEIMANTICS e
8.1.2  Interface Polygon........e.
8.1.3  Datatype PolygonData.........ccccooccne
8.1.4 Interface PolyhedralSurface.........
8.1.5  Datatype PolyhedralSurfaceData
8.1.6  Interface Triangle........n.
8.1.7  Datatype TriangleData. .. ...
8.1.8  Interface TriangulatedSUITaCe. ...
8.1.9  Datatype TriangulatedSurfaceData
8.2 Requirements Class Polygon Surface Data.........ec e
8.3 Requirements Class Parametric CUIrVe SUTTACE. ...
8.3.1  SemantiCs ...
8.3.2  Interface ParametricCurveSurface......
8.3.3  Datatype ParametricCurveSurfaceData..
8.3.4 Interface BilinearGrid..........ccccoiics
8.3.5  Extensions of ParametricCurveSurface.......
8.4 Requirements Class Parametric Curve Surface Data. ...
8.5 Requirements Class Conic Surface
8.5.1  SemantiCs ...
8.5.2  Interface Sphere..
8.5.3 Interface Cone.......

8.5.4 Interface Cylinder

© IS0 2019 - All rights reserved v



ISO 19107:2019(E)

10

11

vi

8.6 Requirements Class Conic Surface Data
8.7 Requirements Class Spline Surface........
8.7.1  SemantiCs ...
8.7.2  Interface BSplineSurface (and NURBS) ...
8.7.3  Codelist BSplineSurfaCeFOIT ...
8.8 Requirements Class Spline SUrface Data ...
INterpolations fOI SOLIAS ...
9.1 Requirements Class Boundary Representation Solid...........ccccconen
9.2 Requirements Class Boundary Representation Solid Data
9.3 Requirements Class Parametric Curve Solid...........c
9.3.1 Interface ParametricCurveSolid
9.3.2  Interface BSOIASPINE ...
9.3.3  Other INterPOIAtiONS ...
9.4 Requirements Class Parametric Curve Solid Data ...

B T O =) 0 =) 1 0 (o1
10.1.2  INterface TOPOLOZY ...
10.1.3 Interface Primitive

10.1.4 Interface DIir€CteATOPO ...t

10.1.5 Datatype TOPOLOZYDALA. ...

10.1.6 DataType PrimitiveData.......

10.1.7 DataType ComplexData.....

10.1.8 Datatype Expression.................

10.1.9 Datatype ExpressionTerm........

10.2 Requirements Class Topology Root Data...
10.3  Requirements Class NOGE. ...t

T10.3.1  SEIMANTICS ..oooiiiiiiiiie e

10.3.2 Interface Node......ccociii

10.3.3 Interface DirectedNode
10.4 Requirements Class Edge

10.4.1 Interface Edge.......ccoiiiiinn

10.4.2 Interface DirectedEdge
10.5 ReqUIremMents Class FACE ...

T0.5.1  SEIMANITICS oo

10.5.2 Interface Face

10.5.3 Interface DirectedFace
10.6  Requirements Class TOPOIOZY SOLId.........ciiiiiiiieiis s

10.6.1 Interface Solid ...

10.6.2 Interface DirectedSolid
10.7 Requirements Class Topological COMPIEX ...

T0.7.1 SEIMANTICS oo

10.7.2 Interface Complex
10.8 Requirements Class Derived Topological Relations........eseseeesee

T10.8. 1 INEFOAUCTION ..o

10.8.2 Canonical form for Geometry..........ee

10.8.3 Boundary operators for aggregate objects...

10.8.4 Boolean or set 0perators.........nn.

10.8.5 Egenhofer operators....................

10.8.6 Full topological operators...

10.8.7  COMBINATIONIS .ot
Special ReqUITremMeENts CIASSES ...
11.1 Requirements Class Simplicial geometry......

11.1.1  Semantics ...

11.1.2 Datatype SimpleX......comen

11.1.3 DataType SIMPliCIalTOIT ...

11.1.4 DataType::SimplicialPolynomial. ...,

© ISO 2019 - All rights reserved



ISO 19107:2019(E)

11.1.5 DataType::SimplicialComplex

11.2 Requirements Class Point Clouds...........ccccc.......

11.2.1  SemantiCs ...

11.2.2  Interface POINECIOUM ...t
Annex A (normative) AbStract ST SUITE ...
Annex B (informative) Examples for application SChemas.................esee, 211
Annex C (informative) MIIETOPO ... 215
Annex D (informative) Crosswalk 19107:2003 t0o current Version..............., 220
BIDIIOGIAPIY ... 223

© 1S0 2019 - All rights reserved vii



