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i. Preface

This document is the result of revisions to OGC Discussion Paper 04-045 from work in
the GML in JPEG 2000 Interoperability Experiment. In 2004, the submitting
organizations introduced a pending document (04-045) which later became a Discussion
Paper and the basis for conducting the Interoperability Experiment which was proposed
at the September 2004 TC meeting in Chicago. The Activity Plan for the GML in JPEG
2000 Interoperability Experiment was formally approved by the Open Geospatial
Consortium in February 2005.

The current revision of this document has an augmented set of contributors and
submitters than the original discussion paper. The additional contributors were a result of
the Interoperability Experiment process and specifc written comments that were
generated for various TC meetings. The additional submitters were a result of adding
contributors who also supplied the OGC with Letters of Endorsement.

iil. Submitting organizations

The following organizations submitted the original document or its revisions to the Open
Geospatial Consortium, Inc.

Galdos Systems Inc.

LizardTech, A Celartem Company

European Union Satellite Centre (EUSC)

DM Solutions Group Inc (DMSG)

US Geological Survey (USGS) National Mapping Division

The submitting entities were grateful for the contributions from the following
organizations in the development and revision of this Interface Specification:

BAE SYSTEMS - Information Systems Sector

Boeing S&IS Mission Systems

Intergraph Corporation

ITT Industries Space Systems Division

PCI Geomatics Inc

SPOT Image (SPOT)

US National Aeronautics and Space Administration (NASA)
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iv. Revision history

in menoriam

Date Release Editor Primary clauses Description
modified
25 July 0.0.1 Ron Lake | All Initial document, formatted for OGC template
2004
10 August, |0.1.0 David All Added content to clauses in Sections 7 and 8.
2004 Burggraf Reviewed and made minor modifications to all
other clauses.

18 May, 0.2.0 Martin All Upgrade based on results to date of
2005 Kyle Interoperability Experiment
19 May, 0.2.1 David 7, 8, Annexes A-D | Updates made to address discussion points in
2005 Burggraf GMLIJP2 Interoperability Experiment
19 May, 0.2.2 Martin All Formatting Changes based on OGC endorsed
2005 Kyle ISO spec format
20 May, 0.2.3 Sean All Incorporation of gmljp2 URI syntax, updated
2005 Forde label names, added comments

vi
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23 May, 0.2.4 David 7, 8, Annexes A-D | Updated sample schemas and instances

2005 Burggraf

23 May, 0.2.5 Martin All Final review, clean up, and remaining issues

2005 Kyle

23 May, 0.2.6 Sean 8.0 Small formatting and syntax changes; modified

2005 Forde wording in clause 8.0; removed incorrect
abbreviations for JP2 box types; added missing
box type labels to box graphics;

23 May, 0.2.7 Sean 3,6.6,6.7,7.5,7.6 | Added requirement to comply with OGC

2005 Forde document 05-010 for URN references to CRS
and UOM when refering to such entities by
reference.

23 May, 0.2.8 Martin 7.6; 8.0 Small abbreviation fixes and grammatical

2005 Kyle fixes.

21 June, 0.2.9 Sean 3,7.582,A.1 Added reference to OGC doc 05-011for CRS

2005 Forde definitions; corrected box diagram; added
reference to XIMA discussion paper;

22 June 0.2.10 Arliss All Formatting and miscellaneous comments

2005 Whiteside

26 June 0.3.0 Martin All Add future work items, merge comments from

2005 Kyle 0.2.9, proof for RFC

v. Changes to the OGC Abstract Specification

The OGC™ Abstract Specification does not require changes to accommodate this

OpenGIS® standard.

vi. Future work

Future revisions of this specification may:

a) Use other GML coverages including unrectified grid coverages. For example,
before going through an ortho-rectification process, there may be a need to
encode/decode imagery according to the GML in JPEG 2000 standard. The
current revision of this specification only addresses GML rectified grid coverages.

b)

Use external references into a GMLJP2/JPX file using a standardized URI
Fragment Identifier Syntax.

Accommodate specific needs of netCDF (network Common Data Form) for
scientific data.

© Open Geospatial Consortium (2005)
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d) Address the ongoing work of Observations within the other threads at OGC.

e) Define temporal relationships between coverages.
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Foreword

This edition cancels and replaces the first edition (OGC 04-045) of which has been
technically revised.

This document includes four annexes; Annexes D is normative, and Annexes A-C are
informative.

The short form of this specification shall be referred to as GMLJP2.

Attention is drawn to the possibility that some of the elements of this document may be
the subject of patent rights. Open Geospatial Consortium Inc. shall not be held
responsible for identifying any or all such patent rights. However, to date, no such rights
have been claimed or identified.
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X



OGC 05-047r2

Introduction

The GML (Geography Markup Language) is an XML grammar for the encoding
geographic information including geographic features, coverages, observations, topology,
geometry, coordinate reference systems, units of measure, time, and value objects.

JPEG 2000 is a wavelet based encoding for imagery that provides the ability to include
XML data for description of the image within the JPEG 2000 data file.

This specification defines the means by which GML is to be used within JPEG 2000
images for geographic imagery. This includes the following:

* Specification of the uses of GML within JPEG 2000 data files.
* Packaging mechanisms for including GML within JPEG 2000 data files.

* Specific GML application schemas to support the encoding of OGC coverages
within JPEG 2000 data files.

X © Open Geospatial Consortium (2005)
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GML in JPEG 2000 for Geographic Imagery (GMLJP2)

Implementation Specification

1 Scope

This specification applies to the encoding and decoding of JPEG 2000 images that contain
GML for use with geographic imagery.

This OGC™ document [specifies] [establishes] [gives guidelines for] [defines terms] ...»

This OGC™ document specifies the use of the Geography Markup Language (GML) within
the XML boxes of the JPEG 2000 data format. The document establishes the roles of GML in
JPEG 2000 and specifies the encoding and packaging rules for GML use in JPEG 2000.

This OGC™ document is applicable to those interested in using JPEG 2000 as a standardized
geographic image format.

It specifies a minimally required GML definition for georeferencing images and gives
guidelines for augmenting that definition to address the additional encoding of metadata,
features, annotations, styles, coordinate reference systems, and units of measure. This
document treats the case of packaging a single geographic image and the case of packaging
multiple geographic images.

2 Conformance

Conformance with this specification shall be checked using all the normative information and
schemas included herein. The framework, concepts, and methodology for testing, and the
criteria to be achieved to claim conformance are specified in ISO 19105: Geographic
information — Conformance and Testing.

3 Normative references

The following normative documents contain provisions that, through reference in this text,
constitute provisions of this document. For dated references, subsequent amendments to, or
revisions of, any of these publications do not apply. For undated references, the latest edition
of the normative document referred to applies.

IETF RFC 2396, Uniform Resource Identifiers (URI): Generic Syntax (1998)
ISO/IEC 15444-1:2004, JPEG 2000 image coding system: Core coding system

ISO/IEC 15444-2:2004, JPEG 2000 image coding system: Extensions

© Open Geospatial Consortium (2005) 1
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ISO 19105:2000, Geographic information — Conformance and Testing

OGC 03-105r1, Geography Markup Language V3.1.0 (April 2004)

OGC 04-092r4, Geography Markup Language V3.1.1 Schemas (January 2005)

OGC 05-008c1, OWS Common Implementation Specification (January 2005)

OGC 05-010, URNSs of Definitions in OGC Namespace (January 2005)

OGC 05-011, Recommended XML/GML 3.1.1 Encoding of Common CRS definitions

XML 1.0 (October 2000), eXtensible Markup Language (XML) 1.0 (2nd edition), World
Wide Web Consortium Recommendation, Bray, T., Paoli, J., Sperberg-McQueen, C.M., and
Maler, E., eds., <http://www.w3.org/TR/2000/REC-xmI>

4 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

41
operation

specification of a transformation or query that an object may be called to execute [OGC AS
12]

4.2
interface
named set of operations that characterize the behavior of an entity [OGC AS 12]

4.3
service
distinct part of the functionality that is provided by an entity through interfaces [OGC AS 12]

44
server
actual implementation of a service

4.5
client
software component that can invoke an operation from a server

4.6
request
invocation of an operation by a client

4.7
response
result of an operation returned from a server to a client

2 © Open Geospatial Consortium (2005)
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4.8
map
pictorial representation of geographic data.

4.9
capabilities
service-level metadata describing the operations and content available at a service instance.

4.10
process
model or calculation that is made available at a service instance.

411
input
data provided to a process.

4.12
output
result returned by a process.

5 Conventions

5.1 Abbreviated terms

EPSG European Petroleum Survey Group
GML Geography Markup Language
IETF Internet Engineering Task Force
JPEG Joint Photographic Experts Group
OGC Open Geospatial Consortium
OWS OGC Web Service

RFC Request for Comments

URI Uniform Resource Identifier

URL Uniform Resource Locator

XML Extensible Markup Language

5.2  Document terms and definitions
The following specification terms and definitions are used in this document:

a) shall — verb form used to indicate a requirement to be strictly followed to conform to
this specification, from which no deviation is permitted

© Open Geospatial Consortium (2005) 3
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b) should — verb form used to indicate desirable ability or use, without mentioning or
excluding other possibilities

c) may — verb form used to indicate an action permissible within the limits of this
specification

d) can— verb form used for statements of possibility
e) informative — a part of a document that is provided for explanation, but is not required
f) normative — a part of a standards document that is required

g) annex — an auxiliary part of a document, called an “appendix” in United States
English

h) clause — a major part of a document, called a “section” or “paragraph” in United
States English

i) subclause — a secondary part of a clause or annex, called a “subsection” in United
States English

6 Roles of GML in JPEG 2000 for Geographic Imagery

6.1 Introduction

This clause describes the roles of GML in JPEG 2000 for Geographic Imagery. The
description of these roles provides the context for the supporting mechanisms described in
Clause 7. When encoding information according to one of the types described in this clause
the corresponding encoding mechanism specified in Clause 7 shall be used.

The primary role of GML in relation to JPEG 2000 is to make the latter into a geographic
image. This is accomplished by providing in GML the description of the image geometry and
radiometry. In addition, GML data can be used, as described in this clause, for the encoding of
coverage metadata, geographic features, annotations, annotation and feature styling, and
supporting components for coordinate reference systems and unit of measure definitions.

6.2 Coverage encoding

Coverage information within a JPEG 2000 image makes the associated JPEG 2000 file into a
coverage or geographic image. Such coverage information is to be encoded in GML per
Clause 7.1. Coverage information includes the following:

* Description of the coverage geometry. In most cases this will be a gml:Grid or
gml:RectifiedGrid, but could be any other GML aggregation geometry type (e.g.
MultiPoint).

* Description of the value side (or range) of the coverage. This corresponds to the
radiometry in image terms. Note that a GML-JPEG 2000 geographic “image” could
include Digital Elevation Models, Bathymetry data etc. Description of the range of the
coverage may employ units of measure.

4 © Open Geospatial Consortium (2005)
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* Description of the mapping of the geometry to the values stored in the JPEG
codestream.
GMLIJP2 is intended to handle a variety of imaging use cases including the following:
* Single geo-referenced images. GML describes the geometry and the radiometry.

*  Multiple geo-referenced images of the same type. GML describes the geometry and
the radiometry of the constituent images. Examples include a stereo photographic pair,
a triangulation block of images, or image mosaics.

* Multiple geo-referenced images of various types. GML describes the geometry and
the radiometry of the constituent images. Examples include combinations of images
such an optical image, FLIR and SAR images for target identification.

*  Ortho-rectified images with or without associated digital elevation models.
* Digital Elevation Models that incorporate terrain-based constraints.

Coverage descriptions may require an associated GML application schema. Mechanisms for
referencing and/or transporting GML application schemas are discussed in Clause 8.

6.3 Coverage metadata

This clause describes the use of GML to encode metadata about such geographic images. This
approach takes a hierarchical view of metadata as shown in Figure 1.

Coverage Metadata

(e.g. ISO 19139 etc.)

Coverage Description

(GML Coverage)

Value Metadata

(JPEG 2000 Header)

Figure 1 — Metadata hierarchy

GML provides a metadata property (gml:metaDataProperty) which can be attached to any
GML object including of course a GML coverage. This can either point (via xlink:href) to a
metadata property package expressed via a GML metadata application schema, or enclose a
bundle of such metadata properties in-line. Note that this can be used to support custom, user-
defined metadata schemas or international standards such as ISO 19139. Where ISO 19139 is
used, the coverage information described in GML (GML coverage description) takes
precedence over any geometry or radiometric information provided in the ISO 19139
metadata schema. If such information is provided in the metadata schema it is the

© Open Geospatial Consortium (2005) 5
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responsibility of the data provider to ensure that it is consistent with the coverage descriptions
provided in GML.

6.4 Image annotation

A specific GML application schema is provided for expressing annotations (see Clause 7.3
and 9.). Annotations provide an association between geometric “regions” (0d, 1d, 2d etc.) in
an image and annotation text, imagery, video and feature references. Annotations are intended
to be styled for visual presentation. An Annotation can be thought of as drawing attention to
some “region” of an image.

User defined application schemas are not required for image annotation.

6.5 Geographic features

Geographic features (e.g. features obtained from an image by image interpretation) can be
packaged inside the JPEG 2000 image. Such features may be directly associated with a
particular image in the JPEG 2000 file or may be independent of the image altogether.

Geographic features shall be encoded as GML features and comply with the rules for GML
Application Schemas as defined in Clause 23 of the GML V3.1.0 Specification (OGC 03-
105r1). Encoding of features requires an associated GML application schema. Mechanisms
for referencing and/or transporting GML application schemas are discussed in Clause 8.

6.6 Feature and annotation styling

Geographic features in GML express geographic content. Visual presentation of such
geographic features and annotations requires an external styling mechanism to interpret and
transform the GML features and annotations into graphical objects (e.g. SVG). Styling rules
can be expressed using one of the following:

* OGC Styled Layer Descriptors (SVG Target)
*  GML Default Styling (SVG Target)

* XSLT Scripts (SVG Target)

6.7 Coordinate reference systems

Coverage geometries and the geometric properties of GML features and annotations include
coordinates which are interpreted within the context of a coordinate reference system (CRS).
According to the rules of GML, the coordinate reference system is specified via URI. This
URI may identify the CRS by reference to an authority and an authority maintained code.
Alternatively, these URI may identify the physical location of a CRS definition.

In those cases where an actual CRS definition is required, GML provides a grammar for
encoding such coordinate reference systems. The coordinate reference system definitions
encoded in GML can then be packaged with the JPEG 2000 data (as for features etc.) and

6 © Open Geospatial Consortium (2005)
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referenced from the coverage description or features or can exist externally. This enables both
network-centric and standalone implementations of GML and JPEG 2000 to be deployed.

Some coordinate reference systems may require use of a GML coordinate reference system
application schema. Mechanisms for referencing and/or transporting GML application
schemas are discussed in Clause 8.

6.8 Units of measure

Coverage values and properties of GML features and annotations may employ references to
units of measure (UOM). According to the rules of GML, the units are specified via URI. This
URI may identify the UOM by reference to an authority and an authority maintained code.
Alternatively, these URI may identify the physical location of a UOM definition.

In those cases where an actual UOM definition is required, GML provides a grammar for the
encoding of such units of measure. The units of measure definitions encoded in GML can then
be packaged with the JPEG 2000 data (as for features etc.) and referenced from the coverage
description or features or can exist externally. This enables both network-centric and
standalone implementations of GML and JPEG 2000 to be deployed.

Some units of measure may require use of a GML units of measure application schema.
Mechanisms for referencing and/or transporting GML application schemas are discussed in
Clause 8.

7 Encoding rules for GML in JPEG 2000

7.1 Introduction

This section describes specific rules that SHALL be followed when encoding GML data for
use within JPEG 2000 files.

All GML instance data associated with a specific codestream is contained in a single GML
feature collection (called the codestream specific feature collection), which contains the
following:

a) GML Coverage objects (ONE only).
b) GML Features (zero or more).
¢) GML annotations (zero or more, see Clause 9.)

These may appear in any order in the codestream specific feature collection (i.e. there is no
requirement that the coverage object be first).

All codestream specific feature collections are feature members of a top-level/root GML
feature collection (see Clauses 8.1, 8.2). The top-level/root feature collection may also contain
as a feature member, a collection of feature instances that are associated to ALL JPEG 2000
codestreams.

© Open Geospatial Consortium (2005) 7
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GML metadata is referenced through the gml:metaDataProperty which is attached to one or
more of the objects as above.

GML default styles are referenced through the gml:defaultStyle property which is attached to
one or more of the objects as above.

Instance data for units of measure and coordinate reference system definitions may be
optionally provided. This shall be contained in a Dictionary file which SHALL be valid
against the GML dictionary.xsd.

7.2 Coverage description

GML Coverage Descriptions define the associated JPEG 2000 file as a geographic image.
Such coverage descriptions are based directly on the GML coverage.xsd or through the use of
a GML application schema that imports (directly or indirectly) coverage.xsd. There can be
only ONE coverage description instance per codestream, and only ONE coverage description
per codestream specific FeatureCollection. Furthermore, each coverage description SHALL
use gml:RectifiedGrid as its domain. Clause 8.2 provides details on the mapping of coverage
description instances and codestreams in the multiple codestream case.

The following is an example coverage description:

<expl: Aver ageTenp di nensi on="2" gm :i d="AT0001" >
<gm :rectifiedGidDomai n>
<gm : Rectified&id dinmension="2">
<gm :limts>
<gnm : &'i dEnvel ope>
<gm :low>1l 1</ gm: | ow>
<gm : hi gh>4 4</gnl : hi gh>
</ gm : Gi dEnvel ope>
</fgm:limts>
<gnl : axi sNane>x</ gn : axi sNane>
<gn : axi sNane>y</ gnl : axi sNane>
<gm :origin>
<gm : Poi nt gm :i d="P0001"
srsNanme="gml j p2://xm /crs. gm #crs1123" >
<gm : coordi nates>1. 2 3. 4</gnl : coordi nat es>
</ gm : Poi nt >
</gm:origin>
<gnl : of fset Vect or srsNane="gm jp2://xm/crs.gm #crsl1123">1
2</ gm : of f set Vect or >
<gm : of fset Vector srsNane= “gm jp2://xm/crs.gm #crsl1123">4
5</ gm : of f set Vect or >
</gm:RectifiedGid>
</gm:rectifiedGidDomai n>
<gnl : rangeSet >
<gm :File>
<gnml : r angePar anet er s>
<expl: Tenperature
uon="gm j p2:// xm / uom g #degC' >t enpl at e</ expl: Tenper at ur e>
</ gm : rangePar anet er s>
<gm : fil eNane>gnm j p2://codestreant 0</ gm : fil eNane>
<gm :fileStructure>Record Interleaved</gm:fileStructure>
</gm:File>
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</ gm : rangeSet >
</ expl: Aver ageTenp>

This example states that the image is a Temperature coverage on a rectified grid with the
temperature expressed in degrees centigrade.

7.3 Coverage metadata

Metadata about the GMLJP2 coverage is handled using the gml:metaDataProperty. This
property shall point to (i.e. via xlink:href) or include in-line the various metadata properties
and their values. This will require the use of an external schema to define the metadata
properties. This can be user defined or conform to an international standard such as ISO
19139. An example of such a metadata schema is as follows:

<' - - s oo
<el enent nanme="1mageMet adat a" type="app: | nrageMet adat aType"
substituti onG oup="gm :_MetaData"/>
<' - - s oo
<conpl exType nanme="I| mageMet adat aType" ni xed="true">
<annot at i on>
<docunent ati on>Landsat 7 was | aunched in 1999. It contains seven
spectral bands andpanchromati c band wi de swath width (185 km) with 15-
meter, 30-neter, 60-neter, and 80-neter . It has a 705km sun-synchronous
orbit with a 16 day repeat cycle and contains a nadir-pointing instrunent
(ETM+ sensor) .
</ docunent at i on>
</ annot ati on>
<conpl exContent m xed="true">
<ext ensi on base="gm : Abstract Met aDat aType" >
<sequence>
<el enent nanme="SUN_AZI MUTH' type="gm : Measur eType"
m nCccur s="0"/ >
<el enent nanme="SUN_ELEVATI ON' type="gmnl : Measur eType"
m nCccur s="0"/ >
<el ement nanme=" QA PERCENT_M SSI NG_DATA"
type="gm : Measur eType" m nCccurs="0"/>
<el ement nane="CLOUD_COVER' type="gnl : MeasureType"
m nCccurs="0"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

The root GML instance that encodes the corresponding metadata is as shown below:

<Landsat 7Cover age di nensi on="2">
<gm : met aDat aPr operty>
<l mageMet adat a>
<SUN_AZI MJUTH uon="ur n: x-
| HSDM v2. 05a: uom angl e" >114. 4699122</ SUN_AZI MUTH>
<SUN_ELEVATI ON uon+"ur n: x-
| HSDM v2. 05a: uom angl e" >66. 6625502</ SUN_ELEVATI ON\>
<QA_PERCENT_M SSI NG_DATA
uonme"urn: x- | HSDM v2. 05a: uom per cent " >66</ QA_PERCENT_M SSI NG_DATA>

<CLOUD_COVER uon¥"ur n: x- | HSDM v2. 05a: uom per cent " >80</ CLOUD_COVER>

© Open Geospatial Consortium (2005) 9



OGC 05-047r2

</ | mageMet adat a>
</ gm : met aDat aPr operty>
<gm :rectifiedGidDomai n>
<gm : RectifiedGid di nensi on="2"
srsNanme="ur n: ogc: def: crs: EPSG 6. 6: 32612" >
<gm:limts>
<gnm : G'i dEnvel ope>
<gm : 1 ow>0 0</gm : | ow>
<gml : hi gh>17436 15624</gm : hi gh>
</ gm : Gi dEnvel ope>
</fgm:limts>
<gnl : axi sNane>x</ gnl : axi sNane>
<gnl : axi sNane>y</ gnl : axi sNane>
<gm :origin>
<gm : Point gl :id="Pt0001"
srsNanme="ur n: ogc: def: crs: EPSG 6. 6: 32612" >
<gm : pos>270372. 375 270372. 375</ gmnl : pos>
</ gm : Poi nt >
</gm:origin>
<gnl : of f set Vect or srsNane="urn: ogc: def: crs: EPSG 6. 6: 32612">1
0</ gm : of f set Vect or >
<gn : of f set Vect or srsNane="ur n: ogc: def: crs: EPSG 6. 6: 32612">0 -
1</ gm : of f set Vect or >
</gm:RectifiedGid>
</gm:rectifiedGidDomai n>
<r angeSet >
<Fil e>
<gm : rangePar anet er s>
<Pi xel Val ue8bi t >t enpl at e</ Pi xel Val ue8bi t >
<l-- Pixel Valuellbit=tenplate indicates that the val ues are not
stored here but el sewhere, ie fileNanme property-->
</ gm : rangePar anet er s>
<gm : fil eName>p037r 036_7t 20000606_z12_nnl10-50.tif</gm :fil eName>
<gm :fileStructure>Record Interleaved</gm:fileStructure>
<fi| eDat e>2000- 06- 06</ fi | eDat e>
<fil eFor mat >geoT! FF</fi | eFor mat >
<spati al Resol uti on uon="urn: x-si::uom neter">5</spatial Resol uti on>
<spectrunmrMil ti spect ral </ spectrune
<bandRange uon®"urn: x-si::uom m croneter">0.45 0.515</ bandRange>
<bandRange uon="urn: x-si::uom n croneter">0.525 0. 605</ bandRange>
<bandRange uon="urn: x-si::uom n croneter">0. 630 0.690</ bandRange>
<bandRange uon="urn: x-si::uom ni croneter">0.760 0.900</ bandRange>
<bandRange uon="urn: x-si::uom n croneter">1. 550 1. 750</ bandRange>
</File>
</ rangeSet >
</ Landsat 7Cover age>

7.4 schemaLocation value

When an XML instance is included in an XML Box of a JPX file, the schema location
reference SHALL be encoded as a GMLJP2 URI (see Clause 8).

When using absolute GMLJP2 URI, the header section of this instance file would appear as in
the following example:

<?xm version="1. 0" encodi ng="UTF-8""?>
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<gm : Feat ureCol | ecti on

xm ns: gm ="http://ww. opengi s.net/gn"

xm ns: xl i nk="http://ww. w3. org/ 1999/ xl i nk"

xm ns: abc="http://ww. ukusa. org"

xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"

xm ns: expl="http://ww.spain.org" xmns:exp2="http://ww. france. org"

xsi : schemalLocati on="http://ww. ukusa. org gmnljp2://xm/Mnetadata.xsd
http://ww. opengis.net/gm gmjp2://xm/gmjp2. xsd
http://ww. spain.org gnmjp2://xm/CoverageSchenma. xsd
http://ww. france.org gmjp2://xm/FeatureSchema. xsd">

<gm : Feat ureCol | ecti on>

When using GMLJP2 URI in its relative form, the header section of this instance file would
appear as:

<?xm version="1. 0" encodi ng="UTF-8""?>

<gm : Feat ureCol | ecti on

xm ns: gm ="http://ww. opengi s. net/gm "

xm ns: xl i nk="http://ww. w3. org/ 1999/ x| i nk"

xm ns:abc="http://ww. ukusa. org"

xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"

xm ns: expl="http://ww.spain.org" xmns:exp2="http://ww. france. org"

xsi : schemalLocati on="http://ww. ukusa. org Mnet adat a. xsd
http://ww. opengis.net/gm gmjp2. xsd
http://ww. spain.org CoverageSchema. xsd
http://ww. france.org FeatureSchenma. xsd">

<gm : Feat ureCol | ecti on>

Since, in this case, all of the schemas are encoded within the JPEG 2000 file, the decoder
would expect to find schema files in each of the ASSOCIATION boxes with labels
Mymetadata.xsd, gmljp2.xsd, CoverageSchema.xsd, and FeatureSchema.xsd. Note that label
text is arbitrary and is constrained only by the syntactical restrictions of the URI (RFC 2396,
IETF) and of the label box in JPEG 2000 Part II (JPX).

7.5 Minimal instance

The GML Data shall at the minimum consist of a root GML feature collection which contains
as a member, a codestream specific GML feature collection, which in turn contains a GML
Coverage member. This organization of the GML root instance is consistent for both single
and multiple codestream use cases. The simplest RectifiedGridCoverage example given below
does little more than use the coverage domain to geo-rectify the image.

<Feat ureCol | ecti on
xm ns="http://ww. opengi s. net/gm "
xm ns: gm ="http://ww. opengi s. net/gm "
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schemna- i nst ance"
xsi : schemalLocati on="htt p://ww. opengi s. net/gm gml 4j p2. xsd" >
<boundedBy>
<Envel ope>
<l ower Cor ner >270379. 500 3942462. 000</ | ower Cor ner >
<upper Cor ner >518842. 500 3942462. 000</ upper Cor ner >
</ Envel ope>
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</ boundedBy>
<f eat ur eMenber >
<Feat ur eCol | ecti on>
<boundedBy>
<Envel ope>
<l ower Cor ner >270379. 500 3942462. 000</ | ower Cor ner >
<upper Cor ner >518842. 500 3942462. 000</ upper Cor ner >
</ Envel ope>
</ boundedBy>
<f eat ur eMenber >
<Rectified&i dCoverage di nensi on="2" gni:id="RG00001" >
<descri pti on>This GW./JPEG 2000 M ni mal Root | nstance
contains a GV Rectified Gid. The rectified grid is enbedded in a
RectifiedGidCoverage with generic range parameters (to be
i gnored) . </description>
<rectifiedGidDomai n>
<Rectified&id di nensi on="2">
<limts>
<& i dEnvel ope>
<l ow>0 0</| ow>
<hi gh>8718 7812</ hi gh>
</ & i dEnvel ope>
</[limts>
<axi sNane>x</ axi sNane>
<axi sNane>y</ axi sNane>
<origi n>
<Poi nt gm :id="Pt001"
srsNanme="ur n: ogc: def: crs: EPSG 6. 6: 32612" >
<descri ption>"Upper-1left" inage
ori gi n</description>
<coor di nat es>270379. 500000,
3942462. 000000</ coor di nat es>
</ Poi nt >
</origin>
<of f set Vect or
srsNanme="urn: ogc: def : crs: EPSG 6. 6: 32612" >28. 5 0</ of f set Vect or >
<of f set Vect or
srsNanme="urn: ogc: def : crs: EPSG 6. 6: 32612" >0 28. 5</ of f set Vect or >
</RectifiedGid>
</rectifiedGidDomai n>
<r angeSet >
<Fil e>
<r angePar anet er s>
<QuantityLi st
uome="urn: ogc: def : crs: EPSG 6. 6: 32612" >i nappl i cabl e</ Quanti tyLi st>
</ rangePar anet er s>
<fil eNane>Not Applicabl e</fil eNanme>
<fileStructure>Record Interleaved</fileStructure>
</File>
</ rangeSet >
<cover ageFuncti on>
<Gi dFuncti on>
<sequenceRul e order ="+x-y">Li near </ sequenceRul e>
<startPoi nt >0 7812</start Poi nt>
</ GridFuncti on>
</ cover ageFuncti on>
</ RectifiedGi dCover age>
</ f eat ur eMenber >
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</ Feat ur eCol | ecti on>
</ f eat ur eMenber >
</ Feat ur eCol | ecti on>

Note that the QuantityList value of RangeParameters is set to "inapplicable" and hence the
rangeSet describes its range parameters in only a generic way.

7.6 Image annotation

7.6.1 Introduction

An annotation is an association between an annotation entity (e.g. a text label—see 7.6.2) and
an image or some geometric “region” within the image. The geometric region is defined by a
GML geometry, which can be a point, linestring etc. If no geometric region is defined the
annotation applies to the entire image (i.e. JPEG 2000 codestream).

An example Annotation with an association to a geometric region has the form:

<Annot ati on gm :i d="ANOO1" >
<poi nt er >..</ poi nt er >
<cont ent >..</ cont ent >
<annot at es>
<gm : Pol ygon gm :id="Pl 001" srsNane="crs.gm #1234" >
<gnl : exterior>
<gmnl : Li near Ri ng>
<gm : pos>22 44</gm : pos>
<gm : pos>55 77</gmnl : pos>
<gn : pos>88 100</gnl : pos>
<gm : pos>22 44</gnl : pos>
</ gm : Li near R ng>
</gm :exterior>
</ gm : Pol ygon>
</ annot at es>
</ Annot at i on>

The pointer property value is a gml:Curve, which is meant to be styled by an arrow or line
symbol and is used to visually represent the annotation association. The content property
value can be either a Label or an Image, which are each annotation entities (c.f. clause 7.4).
The annotates property value is a geometry (Polygon in example above) that represents a
region within the image and is the target of the annotation. Note that the srsName attribute on
the above Polygon specifies the Coordinate Reference System (CRS), which will often be the
Image CRS. The srsName value shown above is in a URI format used to reference resources
located within the JPEG 2000 file (see Clause 8.5). The corresponding schema definition for
the instance fragment above is as follows:

<el enent nanme="Annot ati on" type="xi ma: Annot ati onType"/>

<conpl exType nane="Annot ati onType">
<conpl exCont ent >
<ext ensi on base="xi ma: Annot ati onBaseType" >
<sequence>
<el ement nane="pointer" type="gnl : CurvePropertyType"
m nQccur s="0"
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maxQccur s="unbounded"/ >
<el enent ref="xim:content"/>
<el ement nane="annot at es" type="gm : GeonetryPropertyType"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent nane="content">
<conpl exType>
<sequence>
<el enent ref="xim:_Annotati onBase" nmaxQccurs="unbounded"/ >
</ sequence>
</ conpl exType>
</ el ement >

Annotation meta data can be added using the gml:metaDataProperty to describe the author,
data of creation, and certainty (with corresponding rationale for the certainty) of the data. A
PointOflnterest is a specialized type of Annotation that defines a relationship between an
annotation entity and a gml:Point in an image is given as an example.

<PointOf I nterest gm:id="PO 001">
<gm : met aDat aPr operty>
<Annot at i onMet aDat a>
<title>Sone point of interest</title>
<aut hor >Aut hor Nane</ aut hor >
<dat eTi ne>2004- 12- 12T01: 01: 01</ dat eTi ne>
<certai nty>nedi unx/ certai nty>
<rational e>proximty of point is a close match to that of known
bui | di ng</rati onal e>
</ Annot at i onMet aDat a>
</ gm : net aDat aPr operty>
<poi nt er >..</ poi nter >
<cont ent >..</ cont ent >
<annot at es>
<gm : Point gm:id="Pt001" srsNane="crs.gml #1234">
<gm : pos>30 30</gmnl : pos>
</ gmM : Poi nt >
</ annot at es>
</ Poi nt O | nt er est >

Note that the rationale property shall occur together with the certainty property or not at all
(which is enforced at the schema level.) The schema fragment for AnnotationMetaData is as
follows:

<el enent nanme="Annot ati onMet aDat a" substituti onG oup="gm :_Met aDat a" >
<conpl exType m xed="true">
<conpl exCont ent mi xed="true">
<ext ensi on base="gnl : Abstract Met aDat aType" >
<sequence>
<group ref="xi ma: properties"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
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</ el enent >

<group nane="properties">
<sequence>

<el enent
<el enent
<el enent

<el enent
<el enent

</ sequence>
</ sequence>

</ group>

<el enent
<el enent
<el enent
<el enent
<el enent

ref="xima:title"
ref="xi ma: aut hor"™ m nCccurs="0"/>
ref="xima: dateTi ne" m nCccurs="0"/>
<sequence m nCccurs="0">

ref="xima:certainty"/>
ref="xima:rationale" mnCccurs="0"/>

m nCccur s="0"/>

name="title" type="string"/>
nanme="aut hor" type="string"/>
nanme="dat eTi ne" type="dateTi ne"/>
nane="certainty" type="string"/>
nanme="rati onal e" type="string"/>

OGC 05-047r2

The specialized types of Annotation defined in Annotation.xsd are summarized in the
following table:

Table 1 — Specialized annotations

Element Name Target of annotation association
PointOfInterest gml:Point

CurveOfinterest gml:Curve

RegionOflInterest gml:Polygon

FeatureOfinterest gml:Feature

Annotation gml: Geometry

7.6.2 Annotation entities

An annotation entity is the source of an annotation association that relates this to a geometric
target within the image. The annotation entities defined in Annotation.xsd are Label and
Image, which are derived ultimately from gml: AbstractFeatureType and represent a text label
and another image, respectively. In the figure below a text label “My House” is the annotation

entity.
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Figure 2 — Annotation entity (point and callout)

In the figure below an image (photo of a building) is used as the annotation entity.
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Figure 3 — Annotation entity (photo callout)

7.6.3 Annotation and feature styling

The gml:defaultStyle property can be used to style the corresponding geometry contained

within the pointer, content and annotates properties. Examples of each of these annotation
entities are given in the remainder of this clause.

An example encoding is given for the PointOfInterest annotation using a Label annotation
entity as follows:

<Poi nt Of I nterest gnl:id="PO 001" >
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<gm : defaul t Styl e>
<l--Style overlays (blue) Iine synbol on top of Annotation/pointer
val ue-->
<gm : Styl e>
<gnm : featureStyl e>
<gnml : FeatureStyl e featureType="PointfInterest”
quer yG ammar =" xpat h" >

<gm : featureConstrai nt>@nl : i d="S5S2S0307301844141" </ gl : f eat ur eConst r ai
nt >
<gn : geonetryStyl e>
<gm : GeonetryStyl e geonetryProperty="pointer"
geonetryType="gm : Li neStri ng">
<gn : synbol synbol Type="svg">
<svg styl e=" stroke: bl ue;stroke-w dth:5"/>
</ gm : synbol >
<gn : styl e>stroke: bl ue; stroke-wi dt h: 5</gnl : styl e>
</ gm : GeonetryStyl e>
</ gm : geonetryStyl e>
</ gm : FeatureStyl e>
</gm:featureStyl e>
</gm: Style>
</ gm :default Styl e>
<gnm : defaul t Styl e>
<l--Style overlays point (star) synbol on annotates property val ue-->
<gm : Styl e>
<gnm : featureStyl e>
<gm : FeatureStyl e featureType="PointOfInterest"
quer yG ammar =" xpat h" >
<gm : geonetryStyl e>
<gm : GeonetryStyl e geonetryProperty="annot at es"
geonetryType="gm : Poi nt">
<gn : synbol synbol Type="svg"
xlink: href="http://synbol ogy. coni stars. svg#Star01"/>
</ gmM : GeonetryStyl e>
</ gm : geonetryStyl e>
</ gm : FeatureStyl e>
</gm:featureStyl e>

</gm: Styl e>
</ gm :defaultStyl e>
<poi nt er >

<gm : LineString gm:id="L001">
<gm : pos>12 34</gmnl : pos>
<gm : pos>45 36</gmnl : pos>
<gm : pos>78 34</gmnl : pos>
</gm : LineString>
</ poi nter >
<cont ent >
<Label>
<gml:defaultStyle>
<l--Style creates text |abel-->
<gml:Style>
<gml:featureStyle>
<gml:FeatureStyle featureType="Label" queryGrammar="xpath">
<gml:labelStyle>
<gml:LabelStyle>
<gml:style>font-family:Verdana;font-size: 18</gml:style>
<gml:label>
<gml:LabelExpression>./xima:textContent</gml:LabelExpression>
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</gml:label>
</gml:LabelStyle>
</gml:labelStyle>
</gml:FeatureStyle>
</gml:featureStyle>
</gml:Style>
</gml:defaultStyle>
<xima:textContent>My House</xima:textContent>
<xima:anchorPoint>
<gml:Point gml:id="Pt001" srsName="crs.gml#1234">
<gml:pos>0 10</gml:pos>
</gml:Point>
</xima:anchorPoint>
</Label>
</ cont ent >
<annot at es>
<gml : Poi nt gm :id="Pt 001" srsNanme="_crs.gmi#1234" >
<gm : pos>30 30</gm : pos>
</ gm : Poi nt >
</ annot at es>
</ Poi nt Of | nt er est >

In the following example encoding an Image annotation entity is used:

<Point O I nterest gm:id="PO 002" >
<gm : defaul t Styl e>
<l--Style overlays (blue) Iine synbol on top of Annotation/pointer
val ue-->
<gm : Styl e>
<gm : featureStyl e>
<gm : FeatureStyl e featureType="Point Of I nterest"
quer yG ammar =" xpat h" >
<gm : geonetryStyl e>
<gm : GeonetryStyl e geonetryProperty="pointer"
geonetryType="gm : Li neStri ng">
<gn : synbol synbol Type="svg">
<svg styl e=" stroke: bl ue; stroke-w dt h: 5"/ >
</ gm : synbol >
</ gm : GeonetryStyl e>
</ gm : geonetryStyl e>
</ gm : FeatureStyl e>
</gm:featureStyl e>
</gm: Style>
</ gm :defaultStyl e>
<gm : defaul t Styl e>
<l--Style overlays point (star) synbol on annotates property val ue-->
<gm : Styl e>
<gnm : featureStyl e>
<gm : FeatureStyl e featureType="PointOfInterest"
quer yG ammar =" xpat h" >
<gm : geonetryStyl e>
<gm : GeonetryStyl e geonetryProperty="annot at es"
geonetryType="gn : Poi nt">
<gnm : synbol synbol Type="svg"
xlink: href="http://synbol ogy. conl stars. svg#Star01"/>
</ gm : GeonetryStyl e>
</ gm : geonetryStyl e>
</ gm : FeatureStyl e>
</gm:featureStyl e>
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</gm:Styl e>
</gm :default Styl e>
<poi nt er >

<gm : LineString gm :id="L001">
<gm : pos>12 34</gmnl : pos>
<gm : pos>45 36</gm : pos>
<gm : pos>78 34</gm : pos>
</gm: LineString>
</ poi nter >
<content >
<l mage>
<gm : defaul t Styl e>
<l--Style places image file inside boundary Envel ope-->
<gm : Styl e>
<gm : featureStyl e>
<gm : FeatureStyl e featureType="1mage"
quer yG ammar =" xpat h" >
<gm : geonetryStyl e>
<gm : GeonetryStyl e geonetryProperty="xi ma: boundary"
geonet ryType="gm : Envel ope" >
<gnl : styl e>st r oke: mar oon; str oke-
wi dt h: 5</gml : styl e>
</ gm : GeonetryStyl e>
</ gm : geonetryStyl e>
<gm : geonetryStyl e>
<gm : GeonetryStyl e geonetryProperty="xi ma: boundary"
geonetryType="gnm : Envel ope" >
<gm : synbol synbol Type="ot her" xlink: href="
filel/llc/BuildingPhoto.jpg "/>
</ gm : GeonetryStyl e>
</ gm : geonetryStyl e>
</ gm : FeatureStyl e>
</gm:featureStyl e>
</gm: Styl e>
</ gm :default Styl e>
<xima:fileURlI >file///c/BuildingPhoto.jpg</xim:fileURl >
<xi ma: boundar y>
<gn : Envel ope>
<gm : | ower Cor ner>1 1</ gn : | ower Cor ner >
<gm : upper Cor ner >20 20</ gml : upper Cor ner >
</ gm : Envel ope>
</ xi ma: boundar y>
</ | mage>
</ content >
<annot at es>
<gm : Point gm:id="Pt001" srsNane="crs.gml #1234">
<gm : pos>30 30</gmnl : pos>
</ gmM : Poi nt >
</ annot at es>
</ Poi nt O | nt er est >

7.7 Coordinate reference systems
References to Coordinate Reference Systems (CRS) may take one of the following forms:

* Reference to an authority and authority maintained code
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e Reference to CRS definition

In those cases where a CRS is identified by reference to an authority and code, it SHALL be
identified by URN as per OGC document 05-010 (URNSs of Definitions in OGC Namespace).

CRS definitions may be optionally included as dictionary entries in an XML box (see Clause
8.) within the JPEG 2000 file. These SHALL be encoded in GML as per OGC document 05-
011 (Recommended XML/GML 3.1.1 Encoding of Common CRS definitions) and may
depend on additional CRS application schemas.

7.8 Units of measure

References to Units of Measure (UOM) may take one of the following forms:
* Reference to an authority and authority maintained code
* Reference to UOM definition

In those cases where a UOM is identified by reference to an authority and code, it SHALL be
identified by URN as per OGC document 05-010 (URNSs of Definitions in OGC Namespace).

Units of Measure definitions may be optionally included as dictionary entries in an XML box
(see Clause 8.) within the JPEG 2000 file. These shall be encoded in GML and may depend
on additional uom application schemas.

8 Packaging GML in JPEG 2000

8.1 Introduction

This clause describes the mechanisms for packaging GML instance data and GML application
schemas inside JPEG 2000 data files. It also provides rules for encoding references between
GML instances and GML application schemas, and between GML instances. Finally it
provides the rules for associating GML coverage descriptions (see Clause 6.1 and 7.1) and
JPEG 2000 codestreams.

JPEG 2000 Part I defines several box types, including an “xml” box, for storing data
associated with codestreams. JPEG 2000 Part II defines several additional box types,
including a “label” box and an “association” box. This specification makes use of these three
box types in order to store and reference GML data in the JPEG 2000 file.

All GML instance, schema, and dictionary data is stored in XML boxes. In order to allow
references between these XML boxes, each XML box is associated with a label inside of an
association box. This label serves as an identifier by which the XML data can be referenced.

Because JPEG 2000 Part I does not include either the label or association boxes, essential
requirements for addressing XML boxes, all GMLIJP2 files SHALL implement the JPX file
format as defined in the JPEG 2000 Part II (ISO/IEC 15444-2:2004, JPEG 2000 image coding

system: Extensions) specification, to the extent required to support those box types.
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Additionally it is recommended that GMLIJP2 files are written as JP2 compatible by including
the string “jp2” within the compatibility list of the File Type box (see ISO/IEC 15444-1
Annex I).

It is recommended that, according to ISO/IEC JTC 1/SC 29/WG1 N2887; clause 3.2 -
signaling, the presence of GML data in a JPX file should be signaled using the Reader
Requirements box (defined in ISO/IEC 15444-2 Annex M) with a value of 67 meaning that
the file contains GML data based on the OGC standard.

8.2 Single codestream case

A single JPEG 2000 codestream is used to represent a single geographic image. The GML
data (instance data, schemas) associated within this codestream is contained in an association
box as shown in Figure 4.

xm instance data |

il dictionary data |

Figure 4 — Packaging of GML for a single codestream

The single “outer” association box contains a box-first which is a label box. This shall contain
the label “gml.data”.

The outer association box shall contain at least one additional association box containing
GML instance data. This association box shall have a box-first that is a label box with the
label gml.root-instance and an XML box. This XML box may only contain GML instance
data for the following items:

* Coverage description (see Clause 6.1 and 7.1)

* Metadata instances (see Clause 6.2 and 7.2)

* Annotation instances (see Clause 6.3 and 7.3)
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* Feature instances (see Clause 6.4 and 7.4)

The box labelled gml.root-instance shall not contain XML schemas and shall not contain CRS
nor units of measure dictionary instances.

Any number of association boxes may follow the gml.root-instance box. Each of the
association boxes, other than the gml.root-instance and gml.data boxes, shall have a label (the
box-first shall be a label box in each case). The value of the label is any value allowed by
JPEG 2000 Part II. This label is used in references to the XML box content using the
mechanism described in Clause 8.5.

The GML Root Instance data for the single codestream case consists of a root GML feature
collection that contains codestream specific feature collections as members. These nested
GML feature collections are as shown in Figure 5.

<abc:RootFeatureCollection>

<gml:featureMember>
<abc:SpecificFeatureCollection>

.<.g-;ml:featu reMember> Image
<gml:RectifiedGridCoverage> | Metadata

</gml:RectifiedGridCoverage>
</gml:featureMember>
<gml:featureMember>

<gml:Featurelnstance1>

- Associated
</gml:Featurelnstance1> 1| Features and
</gml:featureMember> Annotation

<gml:featureMember>
<gml:Featurelnstance2>

</gml:Featurelnstance2>
</gml:featureMember>

</abc:SpecificFeatureCollection>
</gml:featureMember>
</abc:RootFeatureCollection>

Figure 5 — Single codestream root instance data in XML Box

The minimal structure for the Single Codestream (= single image) case is then as shown in
Figure 6.

asoc

asoc

xm instance data |
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Figure 6 — Minimal packaging of GML for a single codestream
Note that the instance box SHALL contain the following:
* GML Coverage Description, whose domain is a gml:RectifiedGrid .
The instance box MAY contain zero or more of the following:

* Coverage metadata. This SHALL be referenced by the GML metaDataProperty from
the Coverage description.

* Image Annotations (per the GML Annotation Schema described in Appendix A).

Note that the instance box SHALL not contain dictionary definitions for Coordinate
Reference Systems, nor for Units of Measure. If these are to be supplied then an additional
dictionary box shall be provided as in Figure 4.

8.3 Multiple codestreams case

The multiple codestream encoding enables multiple image of the same or different type
(different geometry, different radiometry) to be packaged in a single JPEG 2000 file. Stereo
image pairs, triangulation blocks, orthoimagery with associated digital elevation models, and
multi-source image assessment are examples of the use of multiple codestreams.

The structure of the JPEG 2000 file for the multiple codestream case is shown in Figure
Figure 7.
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asoc

‘EI

instance data

‘g II

xm dictionary data |

Figure 7 — Packaging of GML for multiple codestreams

The single “outer” association box contains a box-first which is a label box. This shall contain
the label gml.data.

The outer association box shall contain at least one additional association box containing the
GML associated to each codestream. This association box shall have a box-first that is a label
box with the label gml.root-instance and an XML box. The gml.root-instance XML box
SHALL contain the following:

* Coverage description for the associated codestream that uses a gml:RectifiedGrid
domain (see Clause 6.1 and 7.1).

The gml.root-instance XML box MAY contain zero or more the following:

* Coverage metadata. This SHALL be referenced by the GML metaDataProperty from
the Coverage description.

* Image Annotations (per the GML Annotation Schema described in Clause 9).
* Associated geographic features (expressed as GML features)

The box labelled gml.root-instance shall not contain XML schemas and shall not contain CRS
nor units of measure dictionary instances.

Any number of association boxes may follow the gml.root-instance box. Each of the
association boxes, other than the gml.root-instance and gml.data boxes shall have a label (the
box-first shall be a label box in each case). The value of the label is any value allowed by
JPEG 2000 Part II. This label will be used in references to the XML box content using the
mechanism described in Section 8.5.

The GML Root Instance data for the multiple codestream case consists of nested GML feature
collections as shown in Figure 8.
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<abc:RootFeatureCollection>

<gml:featureMember>
<abc:SpecificFeatureCollection1>

<gml:featureMember> Imagel
<gml:RectifiedGridCoverage> | Metadata

</gml:RectifiedGridCoverage>
</gml:featureMember>
<gml:featureMember>

<abc:Featurelnstance1>

Features and

</abc:Featurelnstance1> 4« | Annotation
</gml:featureMember> associated
<gml:featureMember> with Image]l

<abc:Featurelnstance2>

</abc:Featurelnstance2>
</gml:featureMember>

</ab.<;;SpecificFeatureCoIIection1 >
</gml:featureMember>

<gml:featureMember>
<abc:SpecificFeatureCollectionN>

<gml:featureMember> ImageN
<gml:RectifiedGridCoverage> o« Metadata

</gml:RectifiedGridCoverage>
</gml:featureMember>
<gml:featureMember>

<def:Featurelnstance1>

Features and

</def:Featurelnstance1> la—1| Annotation
</gml:featureMember> associated
<gml:featureMember> with ImageN

<def:Featurelnstance2>

</def:Featurelnstance2>
</gml:featureMember>

</abc:SpecificFeatureCollectionN>
</gml:featureMember>
</abc:RootFeatureCollection>

Figure 8 — Multiple codestreams example root instance data in XML Box

The minimal box structure in the multiple codestream case is shown in Figure 9.
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asoc

xnd instance data |

Figure 9 — Minimal packaging of GML for multiple codestreams
8.4 References to XML schemas

GML instance data may reference a supporting XML Schema (GML Application Schema)
through the XML Schema, schema location attribute (xsi:schemalocation) whose value is a
list of URI pairs (namespace, schemalocation). When used in JPEG 2000 files the
schemaLocation attribute is mandatory and SHALL comply with the following:

* Reference to the schemalocation shall be by URI using the GMLJP2 URI convention
described in Section 8.5, where such references refer to schemas within the JPEG 2000
file.

The GMLIJP2 file processor shall follow the assessment rules for schemas as laid out in XML
Schema Specification, Part I Structures, Section 4.3.2 How Schemas are located on the Web,
Schema Representation Constraint: Schema Document Location Strategy. For convenience
these rules are repeated here:

“Given a namespace name (or none) and (optionally) a URI reference from
xsi : schemaLocat i on or xsi : noNamespaceSchemaLocat i on, schema-aware processors may
implement any combination of the following strategies, in any order:

1. Do nothing, for instance because a schema containing components for the given
namespace name is already known to be available, or because it is known in advance
that no efforts to locate schema documents will be successful (for example in
embedded systems);

2. Based on the location URI, identify an existing schema document, either as a resource
which is an XML document or a <schema> element information item, in some local
schema repository;

3. Based on the namespace name, identify an existing schema document, either as a
resource which is an XML document or a <schema> element information item, in
some local schema repository;

4. Attempt to resolve the location URI, to locate a resource on the web which is or
contains or references a <schema> element;

5. Attempt to resolve the namespace name to locate such a resource.

Whenever possible configuration and/or invocation options for selecting and/or ordering the
implemented strategies should be provided.”
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8.5 References to XML instances

GML instance data in the root-instance box and in the dictionary instance box may reference
GML data, other XML data, or non-XML data through the use of URI references (e.g.
xlink:href, gml:uom, gml:srsName, gml:resultOf). Where such references point to data within
the JPEG 2000 file, the URI shall be encoded in accordance with Clause 8.5. Note that
instances (e.g. GML elements) can only be referenced within labeled boxes.

8.6 URI references within JPEG 2000 files

8.6.1 Introduction

This subclause describes the GMLJP2 URI syntax, a URI structure for references to schemas
and instance elements that reside within the JPEG 2000 file. GMLJP2 URIs are required for
ALL references from within GML instance data within the JPEG 2000 file as described in
Clause 8.3 and Clause 8.4.

The structure of the GMLJP2 URI is as follows:
gmljp2://[resource.type]/[resource.id|[#fragment-identifier]
where
«  “gmljp2” is the URI scheme
« resource.type is one of
0 xml
0 codestream

« values for resource.id depend upon the value of resource.type, as explained below
in clauses 8.5.1-2

 values for fragment-identifier depends on the value of resource.type

8.6.2 The "xml" resource.type

URIs with "xml" resource.type identify a particular XML data box in the JPEG 2000 file.
These URIs have the following form:

gmljp2://xml/[label]
gmljp2://xml/[label]#[id]

where [label] identifies a labeled XML box within the gml.data box, and [id] is a GML id of
an element inside the XML. If[id] is omitted, then the URI refers to the entire XML
document.
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GML instance documents may use URIs of this form to import schema, dictionary entries, or
other XML data stored in the gml.data box.

EXAMPLE 1  gmljp2://xml/myschema.xsd
Identifies a schema in the labeled XML box "myschema.xsd".

EXAMPLE 2 gmljp2://xml/uom.xml
Identifies a UOM dictionary in the labeled XML box "uom.xml".

EXAMPLE 3 gmljp2://xml/uom.xml#meter
Identifies the meter entry in the UOM dictionary in the labeled XML box "uom.xml".

8.6.3 The "codestream' resource.type

URIs with "codestream" resource.type identify a particular codestream. These URIs have the
following form:

gmljp2://codestream/[codestream-number]

where [codestream-number] is an integer, greater than or equal to 0, that identifies a particular
codestream in the JPEG 2000 file.

GML instance documents may use URIs of this form to refer to a particular codestream in the
file.

EXAMPLE 1  gmljp2://codestream/0
Identifies the first codestream in the file.

EXAMPLE 2 gmljp2://codestream/1
Identifies the second codestream in the file.

8.6.4 Relative and absolute forms

The gmljp2 URI scheme supports a hierarchical naming system as specified in IETF RFC
2396. Thus the gmljp2 URI can be used in absolute and relative forms.

EXAMPLE 1  gmljp2://xml/gml.root-instance.xsd
Absolute URI that identifies the root instance GML document.

EXAMPLE 2 uom.xml
Relative URI that resolves to gmljp2://xml/uom.xml when interpreted against a base URI gmljp2://xml/gml.root-
instance.xsd.

EXAMPLE 3 uom.xml#uom121

Rel ative URI with fragment identifier that resolves to
gmljp2://xml/uom.xml#uom121 when interpreted agai nst a base UR gmljp2://xml/gml.root-
instance.xsd.
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Annex A
(informative)

Annotation schema

The GML application schema for Annotation to be used within a JPEG 2000 file is listed
below. This schema is draws largely from the discussion paper “XML for Image and Map
Annotation”, OGC Document 01-019. Example Annotation instances are given in Annex B.

<?xm version="1. 0" encodi ng="UTF-8"?>
<l-- edited with XML Spy 2005 R3 U (http://ww. xm spy.com) by David S
Burggraf (Gal dos Systens Inc.) -->
<schema xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- | nst ance"
xm ns="http://ww.w3. org/ 2001/ XM_Schema"
xm ns: xi me="http://ww. opengi s. net/ xi ma"
xm ns: gm ="http://ww. opengi s. net/gm "
xm ns: xl i nk="http://ww. w3. org/ 1999/ x| i nk"
t ar get Nanespace="htt p: // ww. opengi s. net/ xi na"
el enent For nDef aul t ="qual i fi ed" attri buteFornDefaul t ="unqualified">
<' [N e e —t— >
<i nport nanespace="http://ww. opengis.net/gm"
schemalLocati on="../gmM 4j p2. xsd"/ >
<i nport nanespace="http://ww.w3. org/ 1999/ xl i nk"
schenmaLocation="../xlinks. xsd"/>
<' [ e s e
<el ement nane="_Annot ation" type="xi ma: Annot ati onType" abstract="true"
substituti onG oup="gm :_Feature"/>
<' [ e el
<el ement nane="Annot ati on" type="xi ma: Annot ati onType"
substitutionG oup="xi ma: _Annotation"/>
<' - oSS TSTTTTl - D>
<conpl exType nane="Annot ati onType" >
<conpl exCont ent >
<ext ensi on base="xi ma: Abstract Annot ati onType" >
<sequence>
<el ement nane="annot at es" type="gmnl : GeonetryPropertyType"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' SR s
<el ement nane="Abstract Annotati on" type="xi na: Abstract Annot ati onType"
abstract="true"/>
<' RS s s
<conpl exType nane="Abstract Annot ati onType">
<conpl exCont ent >
<ext ensi on base="xi ma: Annot ati onBaseType" >
<sequence>
<el ement nane="pointer" type="gnl : CurvePropertyType"
m nCccur s="0" maxCccur s="unbounded"/ >
<el ement ref="xim:content"/>
</ sequence>
</ ext ensi on>
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</ conpl exCont ent >
</ conpl exType>
<' - S oSSl . D>
<el ement nanme="content">
<conpl exType>
<sequence>
<el ement ref="xim: _AnnotationBase" nmaxCccurs="unbounded"/ >
</ sequence>
</ conpl exType>
</ el enent >
<' - oSSl - D>
<el ement nane="_Annot ati onBase" type="xi ma: Annot ati onBaseType"
abstract="true" substitutionG oup="gmnl:_Feature"/>
<' [ e e S
<conpl exType nane="Annot ati onBaseType" >
<conpl exCont ent >
<ext ensi on base="xi ma: Abstract Annot ati onBaseType" >
<sequence>
<el ement ref="gm :defaultStyle" m nCccurs="0"
maxQccur s="unbounded" / >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - ST TSTSITSTSTSTTL - D>
<conpl exType nane="Abstract Annot ati onBaseType" >
<conpl exCont ent >
<restriction base="gmnl : Abstract Feat ureType">
<sequence>
<el ement ref="gnm : netabDat aProperty"” m nCccurs="0"
maxQccur s="unbounded"/ >
<el ement ref="gm :description" m nCccurs="0"/>
<el ement ref="gm :name" m nCccurs="0" maxCccur s="unbounded" >
<annot ati on>
<docunent ati on>Mul ti pl e nanes nmay be provi ded. These
wi Il often be distinguished by being assigned by different authorities, as
i ndi cated by the value of the codeSpace attribute. In an instance docunent
there will usually only be one nanme per authority. </docunentation>
</ annot ati on>
</ el enent >
</ sequence>
</restriction>
</ conpl exCont ent >
</ conpl exType>
<' SR s oo
<el ement nane="Label " type="xi nma: Label Type"
substitutionG oup="xi ma: _Annot ati onBase" >
<annot at i on>
<docunent ati on>
Label is a neans of placing text relative to a
speci fic geographic |ocation. The appearance of the |abel is determ ned by
the associated style.
</ docunent ati on>
</ annot ati on>
</ el enent >

<conpl exType nane="Label Type">
<conpl exCont ent >

30 © Open Geospatial Consortium (2005)



OGC 05-047r2

<ext ensi on base="xi ma: Annot at i onBaseType" >
<sequence>
<el enent nane="text Content" type="string"/>
<el ement nane="anchor Poi nt" type="gnl : Poi nt PropertyType"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' [N e e S
<el ement nane="Inmage" type="xi ma: | mageType"
substitutionG oup="xi ma: _Annot ati onBase" >
<annot ati on>
<docunent ati on>
Image is a nmeans of placing an inmage relative to a
specific geonetric |ocation. The appearance of the inmage is determ ned by
t he associ ated style.
</ docunent ati on>
</ annot ati on>
</ el enent >
<' SRR e s
<conpl exType nane="| mageType" >
<conpl exCont ent >
<ext ensi on base="xi ma: Annot ati onBaseType" >
<sequence>
<el ement nane="fileURl" type="anyURl"/>
<el ement nane="boundary" type="xi ma: Envel opePropertyType"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' RS s e
<conpl exType nane="Envel opePropertyType">
<sequence>
<el ement ref="gnm : Envel ope"/ >
</ sequence>
</ conpl exType>
<' SRR s s
<el ement nane="PointOfInterest" type="xi ma: Poi nt O I nt erest Type"
substitutionG oup="xi ma: _Annot ati onBase" >
<annot ati on>
<docunent ati on>
PointOInterest is a nmeans of indicating a point of
interest on an inage or nap or in a geographic dataset. No specific feature
is attached to the point in question. The PointOfl nterest can have an arrow
(pointing at the PO) and a Label or | nmage.
</ docunent ati on>
</ annot ati on>
</ el enent >

<conpl exType nane="Poi nt O | nt er est Type" >
<conpl exCont ent >
<ext ensi on base="xi ma: Abstract Annot ati onType" >
<sequence>
<el ement nane="annot at es" type="gnl : Poi nt PropertyType"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

© Open Geospatial Consortium (2005) 31



OGC 05-047r2

<' [ e e
<el enent nanme="CurveOInterest"” type="xima: CurveO | nterest Type"
substitutionG oup="xi ma: _Annot ati onBase" >
<annot at i on>
<docunent ati on>
PointOInterest is a neans of indicating a point of
interest on an inmage or map or in a geographic dataset. No specific feature
is attached to the point in question. The Point Ol nterest can have an arrow
(pointing at the PO) and a Label or | mage.
</ docunent at i on>
</ annot ati on>
</ el ement >
<' - STl . D>
<conpl exType nane="CurveC | nt er est Type" >
<conpl exCont ent >
<ext ensi on base="xi ma: Abstract Annot ati onType" >
<sequence>
<el enent nanme="annot ates" type="gnl : CurvePropertyType"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - STl . D>
<el ement nane="Regi onOf I nterest" type="xi ma: Regi onOf | nt er est Type"
substituti onG oup="xi ma: _Annot ati onBase" >
<annot ati on>
<docunent ati on>
Region of interest is a neans of hi-lighting a
region on an image or map. The region is bounded by a polygon, may have an
i ndicator arrow, and either Label or I nmage.
</ docunent ati on>
</ annot ati on>
</ el enent >
<' SRR s oo
<conpl exType nane="Regi onf | nt er est Type" >
<conpl exCont ent >
<ext ensi on base="xi ma: Abstract Annot ati onType" >
<sequence>
<el ement nane="annot at es" type="gm : Pol ygonPr opertyType"/ >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' SR s e
<el ement nane="FeatureCf I nterest" type="xi ma: FeatureO | nterest Type"
substitutionG oup="xi ma: _Annot ati onBase" >
<annot at i on>
<docunent ati on>
Feature of interest is a nmeans of hi-lighting a
feature on an inmage or map. The feature is indicated by an arrow Label or
| mage. </docunentation>
</ annot ati on>
</ el enent >
<' - ST TSITSTSTSTTL - D>
<conpl exType nane="Feat ureC | nt er est Type" >
<conpl exCont ent >
<ext ensi on base="xi ma: Abstract Annot ati onType" >
<sequence>
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<el enent nanme="annot ates" type="gnl : Geonet ryPropertyType"/>
<el enent ref="gnl:featureMenber"” m nCccurs="0"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' [N e S
<el ement nane="Annot ati onMet aDat a" substituti onG oup="gnl :_MetaData">
<conpl exType m xed="true">
<conpl exCont ent m xed="true">
<ext ensi on base="gnl : Abstract Met aDat aType" >
<sequence>
<group ref="xima: properties"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el enent >
<' [N e ——t— >
<group nane="properties">
<sequence>
<element ref="xima:title" m nCccurs="0"/>
<el ement ref="xima:author" m nCccurs="0"/>
<el ement ref="xima: dateTi me" m nCccurs="0"/>
<sequence m nCccurs="0">
<el ement ref="xima:certainty"/>
<el ement ref="xima:rationale" mnCccurs="0"/>
</ sequence>
</ sequence>
</ group>

<el ement nane="title" type="string"/>

<el ement nane="aut hor" type="string"/>

<el ement nane="dat eTi me" type="dateTi me"/>

<el ement nane="certainty" type="string"/>

<el ement nane="rational e" type="string"/>

<' - ST TTTmTTTl - D>
</ schenma>
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Annex B
(informative)

Annotation instances

B.1 General

Example annotation instances that validate against Annotation.xsd (Annex A) are listed in
Subclauses B.2 to B.6.

B.2 PointOfInterest.xml

<?xm version="1. 0" encodi ng="UTF-8"?>
<l-- edited with XML Spy 2005 R3 U (http://ww. xm spy.com) by David S.
Burggraf (Gal dos Systens Inc.) -->
<Point O I nterest gm :id="PA 001" xm ns="http://ww. opengis. net/xi ma"
xm ns: gm ="http://ww. opengis.net/gn"
xm ns: xi ma="http://ww. opengi s. net/ xi ma"
xm ns: xl i nk="http://ww. w3. org/ 1999/ x| i nk"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schemna- i nst ance"
xsi :schemalLocati on="http://ww. opengi s.net/gm ../gn 4j p2. xsd
http: //ww. opengi s. net/xi ma Annot ati on. xsd" >
<gnl : et abDat aPr operty>
<Annot at i onMet aDat a>
<title>Some point of interest</title>
<aut hor >Aut hor Nane</ aut hor >
<dat eTi ne>2004- 12- 12T01: 01: 01</ dat eTi ne>
<certai nty>nedi unx/ certai nty>
<rational e>proximty of point is a close match to that of known
bui | di ng</rati onal e>
</ Annot at i onMet aDat a>
</ gm : net aDat aPr operty>
<gnm : defaul t Styl e>
<l--Style overlays some arrow or |ine synbol on top of
Annot at i on/ poi nter val ue-->
<gm : Styl e>
<gm : featureStyl e>
<gm : FeatureStyl e featureType="PointOfInterest"
quer yG ammar =" xpat h" >
<gm : geonetryStyl e>
<gm : GeonetryStyl e geonetryProperty="pointer"
geonetryType="gm : Li neString">
<gm : styl e>stroke: bl ue; stroke-wi dt h: 5</gnl : styl e>
</ gm : GeonetryStyl e>
</ gm : geonetryStyl e>
</ gm : FeatureStyl e>
</gm:featureStyl e>
</gm: Styl e>
</gm :default Styl e>
<gm : defaul t Styl e>
<l--Style overlays point synbol on annotates property val ue-->

34 © Open Geospatial Consortium (2005)



OGC 05-047r2

<gm : Styl e>
<gm : featureStyl e>
<gml : FeatureStyl e featureType="PointfInterest”
quer yG ammar =" xpat h" >
<gm : geonetryStyl e>
<gm : GeonetryStyl e geonetryProperty="annot at es"
geonetryType="gn : Poi nt ">
<gm : synbol synbol Type="svg"
xlink: href="http://synbol ogy. conf stars. svg#Star01"/>
</ gm : GeonetryStyl e>
</ gm : geonetryStyl e>
</ gm : FeatureStyl e>
</gm:featureStyl e>

</gm:Style>
</ gm :defaultStyl e>
<poi nt er >

<gm : LineString gm:id="L001">
<gm : pos>12 34</gm : pos>
<gm : pos>45 36</gmnl : pos>
<gm : pos>78 34</gmnl : pos>
</gm : LineString>
</ poi nter >
<content >
<Il mage>
<gnm : defaul t Styl e>
<l--Stylel places image file inside boundary Envel ope-->
<gm : Styl e>
<gnm : featureStyl e>
<gm : FeatureStyl e featureType="1mage"
quer yG ammar =" xpat h" >
<gm : geonetryStyl e>
<gm : GeonetryStyl e geonetryProperty="xi ma: boundary"
geonet ryType="gnm : Envel ope" >
<gm : styl e>stroke: mar oon; str oke-
wi dt h: 5</gml : styl e>
</ gm : GeonetryStyl e>
</ gm : geonetryStyl e>
<gm : geonetryStyl e>
<gm : GeonmetryStyl e geonetryProperty="xi ma: boundary"
geonetryType="gm : Envel ope" >
<gm : synbol synbol Type="ot her"
xlink:href="filel//lc/BuildingPhoto.jpg"/>
</ gm : GeonetryStyl e>
</ gm : geonetryStyl e>
</ gm : FeatureStyl e>
</gm:featureStyl e>
</gm: Styl e>
</gm :defaultStyl e>
<xima:fileURlI >file///c/BuildingPhoto.jpg</xim:fileURl >
<xi ma: boundar y>
<gn : Envel ope>
<gm : | ower Cor ner>1 1</ gm : | ower Cor ner >
<gm : upper Cor ner >20 20</ gmnl : upper Cor ner >
</ gm : Envel ope>
</ xi ma: boundar y>
</ | mage>
</ content >
<annot at es>
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<gm : Point gm :id="Pt001" srsName="gm jp2://xm/crs.gm#id">
<gm : pos>30 30</gmM : pos>
</ gm : Poi nt >
</ annot at es>
</ Poi nt O | nt er est >

B.3 CurveOflnterest.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<l-- edited with XML Spy 2005 R3 U (http://ww. xm spy.com) by David S.
Burggraf (Gal dos Systens Inc.) -->
<CurveOInterest gm :id="CA 001" xm ns="http://ww. opengis. net/xi ma"
xm ns: gm ="http://ww. opengi s. net/gm "
xm ns: xi me="htt p://ww. opengi s. net/ xi ma"
xm ns: xl i nk="http://ww. w3. org/ 1999/ x| i nk"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
xsi: schemalLocati on="htt p://ww. opengi s. net/gm ../gmn 4j p2. xsd
http://ww. opengi s. net/xi ma Annot ati on. xsd" >
<gnl : et abDat aPr operty>
<Annot at i onMet aDat a>
<title>A curve of interest</title>
<aut hor >Aut hor Nane</ aut hor >
<dat eTi ne>2004- 12- 12T01: 01: 01</ dat eTi ne>
<certai nty>nedi unx/ certai nty>
<rati onal e>shape of polygon is a close match to that of known
region of interest</rational e>
</ Annot at i onMet aDat a>
</ gm : net aDat aPr operty>
<gm : defaul t Styl e>
<l--Style will overlay some arrow or |ine synbol on top of
Annot at i on/ poi nter val ue-->
</gm :default Styl e>
<gnm : defaul t Styl e>

<l--Style will overlay line synbol (s) on annotates property val ue-->
</gm :defaultStyl e>
<poi nt er >

<gm : LineString gm:id="L001">
<gm : pos>12 34</gmnl : pos>
<gm : pos>45 36</gnl : pos>
<gm : pos>78 34</gnl : pos>
</gm : LineString>
</ poi nter >

<cont ent >
<Label >
<gm : defaul t Styl e>
<I--Style will place textContent value at anchorPoint at sone
angl e-->

</gm :default Styl e>
<xi ma: t ext Cont ent >Text Descri bi ng Curve of
I nt er est </ xi ma: t ext Cont ent >

<xi ma: anchor Poi nt >

<gm : Point gm:id="Pt001" srsNane="gmjp2://xm/crs.gm # d">
<gm : pos>0 10</gnl : pos>

</ gmM : Poi nt >

</ xi ma: anchor Poi nt >

</ Label >
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</ content >
<annot at es>
<gm : LineString gm :id="L002">
<gm : pos>22 44</gm : pos>
<gm : pos>55 77</gmnl : pos>
<gm : pos>88 100</gnl : pos>
</gm : LineString>
</ annot at es>
</ CurveOr I nt erest >

B.4  RegionOflnterest.xml

<?xm version="1. 0" encodi ng="UTF-8"?>
<l-- edited with XML Spy 2005 R3 U (http://ww. xm spy.com) by David S.
Burggraf (Gal dos Systens Inc.) -->
<Regi onO' I nterest gm :id="RA 001" xm ns="http://ww. opengi s. net/xi m"
xm ns: gm ="http://ww. opengi s.net/gn"
xm ns: xi me="htt p://ww. opengi s. net/ xi ma"
xm ns: xl i nk="http://ww. w3. org/ 1999/ x| i nk"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
xsi :schemalLocati on="htt p://ww. opengi s. net/gm ../gmn 4j p2. xsd
http://ww. opengi s. net/ xi ma Annot ati on. xsd" >
<gn : et aDat aPr operty>
<Annot at i onMet aDat a>
<title>A single region of interest</title>
<aut hor >Aut hor Nane</ aut hor >
<dat eTi ne>2004- 12- 12T01: 01: 01</ dat eTi ne>
<certai nty>nedi unx/ certainty>
<rati onal e>shape of polygon is a close match to that of known
region of interest</rational e>
</ Annot at i onMet aDat a>
</ gm : net aDat aPr operty>
<gnm : defaul t Styl e>
<I--Style will overlay sonme arrow or |ine synbol on top of
Annot ati on/ poi nter val ue-->
</ gm :default Styl e>
<gm : defaul t Styl e>

<l--Style will fill in Polygon in annotates property val ue-->
</ gm :default Styl e>
<poi nt er >

<gm : LineString gm:id="L001">
<gm : pos>12 34</gmnl : pos>
<gm : pos>45 36</gmnl : pos>
<gm : pos>78 34</gnl : pos>
</gm : LineString>
</ poi nter >

<cont ent >
<Label >
<gm : defaul t Styl e>
<I--Style will place textContent value at anchorPoint at sone
angl e-->

</ gm :defaultStyl e>
<xi ma: t ext Cont ent >Text Descri bi ng Regi on of
I nt er est </ xi ma: t ext Cont ent >
<xi ma: anchor Poi nt >
<gm : Point gm:id="Pt001" srsNane="gmjp2://xm/crs.gm # d">
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<gm : pos>0 10</gm : pos>
</ gm : Poi nt >
</ xi ma: anchor Poi nt >
</ Label >
</ cont ent >
<annot at es>
<gm : Pol ygon gm :id="Pl 001" >
<gm : exterior>
<gnl : Li near R ng>
<gm : pos>22 44</gm : pos>
<gm : pos>55 77</gm : pos>
<gm : pos>88 100</gn : pos>
<gm : pos>22 44</gm : pos>
</ gm : Li near R ng>
</gm :exterior>
</ gm : Pol ygon>
</ annot at es>
</ Regi onOX | nt er est >

B.5 FeatureOfInterest.xml

<?xm version="1. 0" encodi ng="UTF-8"?>
<l-- edited with XML Spy 2005 R3 U (http://ww. xm spy.com) by David S
Burggraf (Gal dos Systens Inc.) -->
<FeatureC I nterest gm :id="FO 001" xm ns="http://wwmw. opengi s. net/xi nma
xm ns: gm ="http://ww. opengi s. net/gm "
xm ns: xi me="http://ww. opengi s. net/ xi ma"
xm ns: xl i nk="http://ww. w3. org/ 1999/ x| i nk"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
xsi :schemalLocati on="http://ww. opengi s. net/gm ../gmn 4j p2. xsd
http://ww. opengi s. net/ xi ma Annot ati on. xsd" >
<gnl : et abDat aPr operty>
<Annot at i onMet aDat a>
<title>A building feature of interest</title>
<aut hor >Aut hor Nane</ aut hor >
<dat eTi ne>2004- 12- 12T01: 01: 01</ dat eTi ne>
<certai nty>hi gh</certainty>
</ Annot at i onMet aDat a>
</ gm : net aDat aPr operty>
<gnm : defaul t Styl e>
<l--Style will overlay sonme arrow or |ine synbol on top of
Annot at i on/ poi nter val ue-->
</gm :defaultStyl e>
<gm : defaul t Styl e>

<l--Style will overlay point synbol on annotates property val ue-->
</gm :default Styl e>
<poi nt er >

<gm : LineString gm:id="L001">
<gm : pos>12 34</gmnl : pos>
<gm : pos>45 36</gnl : pos>
<gm : pos>78 34</gnl : pos>
</gm : LineString>
</ poi nter >
<content >
<l mage>
<gm : defaul t Styl e>
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<l--Style will place inage file inside boundary Envel ope-->
</gm :defaul t Styl e>
<xima:fileURI >file///c/BuildingPhoto.jpg</xim:fileURl >
<xi ma: boundar y>
<gn : Envel ope>
<gm : | ower Cor ner>1 1</ gm : | ower Cor ner >
<gml : upper Cor ner >20 20</ gmi : upper Cor ner >
</ gm : Envel ope>
</ xi ma: boundar y>
</ | mage>
</ content >
<annot at es>
<gm : Point gm:id="Pt001" srsNane="gmjp2://xm/crs.gm# d">
<gn : pos>30 30</gmnl : pos>
</ gm : Poi nt >
</ annot at es>
<gnl : f eat ureMenber xI i nk: href ="ww. abc. cont bui | di ng. xm #B001"/ >
</ FeatureO | nt er est >

B.6 Annotation.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<l-- edited with XML Spy 2005 R3 U (http://ww. xm spy.com) by David S
Burggraf (Gal dos Systens Inc.) -->
<Annot ation gm :id="ANO01" xm ns="http://ww. opengi s. net/xi ma"
xm ns: gm ="http://ww. opengi s. net/gm "
xm ns: xi me="htt p://ww. opengi s. net/ xi ma"
xm ns: xl i nk="http://ww. w3. org/ 1999/ x| i nk"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
xsi: schemalLocati on="htt p://ww. opengi s. net/gm ../gmn 4j p2. xsd
http://ww. opengi s. net/ xi ma Annot ati on. xsd" >
<gnl : et aDat aPr operty>
<Annot at i onMet aDat a>
<title>Two regions of interest</title>
<aut hor >Aut hor Nane</ aut hor >
<dat eTi ne>2004- 12- 12T01: 01: 01</ dat eTi ne>
<certai nty>nedi unx/ certai nty>
<rati onal e>shape of polygons and proxinmty are a close match to
that of known regions of interest</rational e>
</ Annot at i onMet aDat a>
</ gm : net aDat aPr operty>
<gm : defaul t Styl e>
<l--Style will overlay some arrow or |ine synbol on top of
Annot at i on/ poi nter val ue-->
</ gm :default Styl e>
<gm : defaul t Styl e>
<l--Style will overlay sonme other arrow or |ine synbol on top of the
ot her Annot ati on/ poi nter val ue-->
</gm :default Styl e>
<gm : defaul t Styl e>
<l--Style will fill in nmenber Polygons in annotates Milti Pol ygon
property val ue-->
</ gm :defaultStyl e>
<poi nt er >
<gm : LineString gm:id="L001">
<gm : pos>12 34</gmnl : pos>
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<gm : pos>45 36</gm : pos>
<gm : pos>78 34</gm : pos>
</ gm : LineString>
</ poi nter >
<poi nt er >
<gm : LineString gm :id="L002">
<gm : pos>102 34</gm : pos>
<gm : pos>135 36</gnl : pos>
<gm : pos>168 34</gnl : pos>
</gm : LineString>
</ poi nter >

<cont ent >
<Label >
<gnm : defaul t Styl e>
<I--Style will place textContent value at anchorPoint at sone
angl e-->

</gm :default Styl e>
<xi ma: t ext Cont ent >Text Descri bi ng Regi onl of
I nt er est </ xi ma: t ext Cont ent >
<xi ma: anchor Poi nt >
<gm : Point gm:id="Pt001" srsNane="gmjp2://xm/crs.gm # d">
<gm : pos>0 10</gmnl : pos>
</ gmM : Poi nt >
</ xi ma: anchor Poi nt >

</ Label >
<Label >
<gm : defaul t Styl e>
<l--Style will place textContent value at anchorPoint at sone
angl e-->

</ gm :defaultStyl e>
<xi ma: t ext Cont ent >Text Descri bi ng Regi on2 of
I nt er est </ xi ma: t ext Cont ent >
<xi ma: anchor Poi nt >
<gm : Point gm:id="Pt002" srsNane="gmjp2://xm/crs.gm # d">
<gm : pos>90 10</gmnl : pos>
</ gm : Poi nt >
</ xi ma: anchor Poi nt >
</ Label >
</ content >
<annot at es>
<gm : Ml tiSurface gnl:id="MP0O01" srsNane="gm jp2://xm/crs.gm # d">
<gm : sur f aceMenber >
<gm : Pol ygon gmi :id="Pl 001" >
<gm : exterior>
<gm : Li near Ri ng>
<gm : pos>22 44</gmnl : pos>
<gm : pos>55 77</gmnl : pos>
<gm : pos>88 100</gnl : pos>
<gm : pos>22 44</gmnl : pos>
</ gm : Li near R ng>
</gm :exterior>
</ gm : Pol ygon>
</ gm : surfaceMenber >
<gm : sur f aceMenber >
<gm : Pol ygon gmi :id="Pl 002" >
<gm : exterior>
<gm : Li near Ri ng>
<gm : pos>102 34</gm : pos>
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<gm : pos>135 67</gm : pos>
<gm : pos>168 90</gm : pos>
<gm : pos>102 34</gm : pos>
</ gm : Li near R ng>
</gm :exterior>
</ gnm : Pol ygon>
</ gm : surfaceMenber >
</gm : MiltiSurface>
</ annot at es>
</ Annot at i on>
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Annex C
(informative)

Single and multiple schemas and instances

C.1 General

Example application schemas are given in Clauses C.2 and C.4 corresponding to a Single
Code Stream and Multiple Code Stream, respectively. Corresponding example instances for a
single and multiple code streams are given in Clauses C.3 and C.5.

C.2  Example Application Schemas for single code stream

C.2.1 Landsat7Coverage.xsd

<?xm version="1. 0" encodi ng="UTF-8"?>
<schema xm ns:app="http://ww. opengi s. net/app"
xm ns: gm ="http://ww. opengis.net/gn"
xm ns="http://ww. w3. or g/ 2001/ XM_Schema"
target Nanmespace="htt p: // ww. opengi s. net/ app" el ement For nDef aul t =" qual i fi ed"
versi on="2.06">

<l-- Wen packaged in jpx file the inport statenents will be replaced by
the foll ow ng

<i mport nanmespace="http://ww. opengi s.net/gm"
schemaLocati on="gm j p2://xm / gm 4j p2. xsd"/ >

<i mport nanmespace="http://ww. opengi s. net/xi ma"
schemaLocati on="gm j p2://xm / Landsat 7_Annot ati on. xsd"/ >
-->

<i nport nanespace="http://ww. opengis.net/gm"
schenmalLocat i on="gm 4j p2. xsd"/ >

<i nport nanespace="http://ww. opengi s. net/xi ma"
schemalLocat i on="Landsat 7_Annot ati on. xsd"/ >

<' - - o e e e e . e e e e e e e e . e e e e e ! e ) ) ) ) ) ) ) ) ) ) ) ) ) S ) ) ) S S S ) S S S S S S S S S S S S S S S S S s

gl obal decl arations

<el ement nane="Landsat 7Cover age" type="app: Landsat 7Cover ageType"
substituti onG oup="gm : _Coverage"/>

<' -- oo

<conpl exType nane="Landsat 7Cover ageType" >

<annot ati on>
<docunent ati on>Landsat 7 was | aunched in 1999. It contains seven

spectral bands andpanchronmatic band wide swath width (185 km) with 15-
neter, 30-neter, 60-neter, and 80-neter . It has a 705km sun-synchronous
orbit with a 16 day repeat cycle and contains a nadir-pointing instrunment
(ETM+ sensor).
ETM+ data were conpil ed through NASA's Conmerci al Renbte Sensing Program
this programis cooperative effort between NASA and the conmmercial renote
sensing conmunity to provide with access to quality-screened, high-
resolution satellite imges with global over the Earth's |and masses. The
resulting Landsat Enhanced Themati c Mapper (ETMt) data set contains
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orthorectified ETM+r sensor data fromthe Landsat-7 satellite. the ETM+
i mages nost closely neeting a specific set of criteria, including
acquisition , cloud percentage, data quality paranmeters, and best avail able
phenol ogy, were for the collection. The Landsat ETM+ data were provi ded by
the USGS and through a NASA contract with Earth Satellite Corporation
Rockville, , and are part of NASA's Scientific Data Purchase program
devel oped in response the President's Space Policy.
</ docunent at i on>
</ annot ati on>
<conpl exCont ent >
<restriction base="gnl :RectifiedGidCoverageType">
<sequence>
<group ref="gm : Standar dCbj ect Properties"/>
<el enent ref="gm : boundedBy" mi nCccurs="0"/>
<elenent ref="gm :rectifiedGidDomain"/>
<el enent ref="app:rangeSet"/>
<el enent ref="gm : coverageFuncti on" m nCccurs="0"/>
</ sequence>
</restriction>
</ conpl exCont ent >
</ conpl exType>
<' - - e SR
<el ement nane="rangeSet" type="app: Fi | eRangeSet Type"
substituti onG oup="gm : rangeSet"/ >
<' - - e ————— R
<conpl exType nane="Fi | eRangeSet Type" >
<conpl exCont ent >
<restriction base="gnl: RangeSet Type" >
<sequence>
<el ement ref="app:File"/>
</ sequence>
</restriction>
</ conpl exCont ent >
</ conpl exType>
<' - - e ————————— R
<el ement nane="File" substitutionGoup="gm:File">
<conpl exType>
<conpl exCont ent >
<ext ensi on base="gm : Fil eType">
<sequence>
<el ement nane="fil eDate" type="date" m nQccurs="0"/>
<el ement nane="fileFormat" type="string" fixed="geoTl FF"
m nCccur s="0"/>
<el ement nane="spati al Resol uti on"
type="gmnl : Measur eType"/ >
<el ement nane="spect runi
t ype="app: Spect r al Resol uti onEnunerati on"/ >
<el ement nane="bandRange" type="gm : Measureli st Type"
maxQccur s="5"/ >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el enent >
<' - - oo
<si npl eType nane="Spectral Resol uti onEnunerati on">
<annot ati on>
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<docunent at i on>Spectral Resolution (€), Band Spatial Resolution

Band 1: 0.450 - 0.515 (Blue), 30 neters

Band 2: 0.525 - 0.605 (Geen), 30 neters

Band 3: 0.630 - 0.690 (Red), 30 neters

Band 4: 0.760 - 0.900 (Near IR), 30 neters
Band 5: 1.550 - 1.750 (Md IR, 30 neters
Band 6: 10.40 - 12.5 (Thermal), 60 neters
Band 7: 2.080 - 2.35 (Md IR), 30 neters

Band 8: 0.52 - 0.92 (Panchromatic), 15 neters

</ docunent at i on>
</ annot ati on>
<restriction base="string">
<enuneration val ue="Panchromatic"/>
<enuner ati on val ue="Panchromati c shar pened"/ >
<enuneration val ue="Miltispectral />
</restriction>
</ si npl eType>
<' - - oo
<el enent nanme="Pi xel Val ue8bit" type="gm :integerONulllList"
substitutionG oup="gm : Count Li st">
<annot at i on>
<docunent ati on>
GeoTI FF image data is delivered as an 8-bit string of unsigned
i nt egers. </ docunent ati on>
</ annot ati on>
</ el enent >
<' - - e eSS
<el ement nane="I| nmageMet adat a" type="app: | mrageMet adat aType"
substituti onG oup="gm :_MetaData"/>
<' - - e
<conpl exType nane="| nmageMet adat aType" m xed="true">
<annot at i on>
<docunent ati on>Landsat 7 was | aunched in 1999. It contains seven
spectral bands andpanchromatic band wi de swath width (185 km) with 15-
neter, 30-neter, 60-neter, and 80-neter . It has a 705km sun-synchronous
orbit with a 16 day repeat cycle and contains a nadir-pointing instrunment
(ETM+ sensor).
</ docunent ati on>
</ annot ati on>
<conpl exCont ent m xed="true">
<ext ensi on base="gnl : Abstract Met aDat aType" >
<sequence>
<el ement nane="SUN_AZI MJTH' type="gm : Measur eType"
m nCccurs="0"/>
<el ement nane="SUN_ELEVATI ON' type="gm : Measur eType"
m nCccurs="0"/>
<el enent nanme=" QA PERCENT_ M SSI NG _DATA"
type="gml : Measur eType" m nCccurs="0"/>
<el ement nane="CLOUD_COVER' type="gnm : MeasureType"
m nCccurs="0"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - e
</ schema>
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C.2.2 Landsat7_Annotation.xsd

<?xm version="1. 0" encodi ng="UTF-8"?>
<schema xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- | nst ance"
xm ns="http://ww. w3. org/ 2001/ XM_Schema"
xm ns: xi ma="http://ww. opengi s. net/ xi ma"
xm ns: gm ="http://ww. opengi s. net/gm "
xm ns: xl i nk="http://ww. w3. org/ 1999/ xl i nk"
t ar get Nanmespace="htt p: // ww. opengi s. net/ xi ma"
el enent For nDef aul t ="qual i fi ed" attri buteFornDefaul t ="unqualified">
<' - e e e e e e e e e e e e e e e e e e - >
<l-- Wen packaged in jpx file the inport statenents will be replaced by
the foll ow ng
<i mport nanmespace="http://ww. opengi s.net/gm"
schemaLocati on="gm j p2://xm / gm 4j p2. xsd"/ >
<i mport nanmespace="http://ww. opengi s. net/ xi ma"
schemaLocati on="gm j p2://xm / xl i nks. xsd"/ >
-->
<i nport nanespace="http://ww. opengis.net/gm"
schemalLocat i on="gm 4j p2. xsd"/ >
<i nport nanespace="http://ww.w3. org/ 1999/ xl i nk"
schenalLocat i on="xl i nks. xsd"/ >
<' . e e e e o o o o o e o o o e o e e e e e e >
<el ement nane="_Annot ati on" type="xi ma: Annot ati onType
substituti onG oup="gm :_Feature"/>
<' - e e e e e e e e e e e e e e e e e e e e e e e e — - = >
<el ement nane="Annot ati on" type="xi na: Annot ati onType"
substituti onG oup="xi ma: _Annotation"/>
<' - e e e e e e e e e e e e e e e e e e e e e e e e e e e — - = >
<conpl exType nane="Annot ati onType" >
<conpl exCont ent >
<ext ensi on base="xi ma: Abstract Annot ati onType" >
<sequence>
<el ement nane="annot at es" type="gmnl : GeonetryPropertyType"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - e e e e e e e e e e e e e e e e e e e e e e e e e —— - >
<el ement nane="Abstract Annotati on" type="xi na: Abstract Annot ati onType"
abstract="true"/>
<' - e e e e e e e e e e e e e e e e e e e e e e e e e e — - = >
<conpl exType nane="Abstract Annot ati onType" >
<conpl exCont ent >
<ext ensi on base="xi ma: Annot ati onBaseType" >
<sequence>
<el ement nane="pointer" type="gmnl : CurvePropertyType"
m nQccur s="0" maxCccur s="unbounded"/ >
<el ement ref="xim:content"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' . e e e e o o o e o o o o e o o >
<el ement nane="content">
<conpl exType>
<sequence>
<el enent ref="xim:_Annotati onBase" nmaxCccurs="unbounded"/ >

abstract="true"
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</ sequence>
</ conpl exType>
</ el enent >
<' - STl . D>
<el ement nane="_Annot ati onBase" type="xi ma: Annot ati onBaseType"
abstract="true" substitutionG oup="gm :_Feature"/>
<' [ e e S
<conpl exType nane="Annot ati onBaseType" >
<conpl exCont ent >
<ext ensi on base="xi ma: Abstract Annot ati onBaseType" >
<sequence>
<el ement ref="gm :defaultStyle" m nCccurs="0"
maxQOccur s="unbounded" / >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' SRR e e
<conpl exType nane="Abstract Annot ati onBaseType" >
<conpl exCont ent >
<restriction base="gnl : Abstract Feat ureType">
<sequence>
<el ement ref="gnm : netabDat aProperty"” m nCccurs="0"
maxQccur s="unbounded"/ >
<el ement ref="gm :description" m nCccurs="0"/>
<el ement ref="gm :name" m nCccurs="0" maxCccur s="unbounded" >
<annot at i on>
<docunent ati on>Mul ti pl e nanes nmay be provi ded. These
will often be distinguished by being assigned by different authorities, as
i ndi cated by the value of the codeSpace attribute. In an instance docunent
there will usually only be one nanme per authority. </docunentation>
</ annot ati on>
</ el enent >
</ sequence>
</restriction>
</ conpl exCont ent >
</ conpl exType>
<' - TS STSTS ST TSTSTSTSTTL - D>
<el ement nane="Label " type="xi nma: Label Type"
substituti onG oup="xi ma: _Annot ati onBase" >
<annot at i on>
<docunent ati on>
Label is a neans of placing text relative to a
speci fic geographic |ocation. The appearance of the |abel is determ ned by
the associated style.
</ docunent ati on>
</ annot ati on>
</ el enent >
<' - ST TSTSTSTSTSTTL - D>
<conpl exType nane="Label Type">
<conpl exCont ent >
<ext ensi on base="xi ma: Annot ati onBaseType" >
<sequence>
<el ement nane="text Content" type="string"/>
<el ement nane="anchor Poi nt" type="gnl : Poi nt PropertyType"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
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</ conpl exType>
<' [N e e S
<el enent nanme="1mage" type="xi ma: |l mageType"
substitutionG oup="xi ma: _Annot ati onBase" >
<annot at i on>
<docunent ati on>
Image is a nmeans of placing an inmage relative to a
specific geonetric |ocation. The appearance of the inmage is determ ned by
t he associ ated style.
</ docunent ati on>
</ annot ati on>
</ el enent >
<' [ e e
<conpl exType nane="| mageType" >
<conpl exCont ent >
<ext ensi on base="xi ma: Annot ati onBaseType" >
<sequence>
<el ement nane="fileUR" type="anyURl "/>
<el ement nane="boundary" type="xi ma: Envel opePropertyType"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - TS TS TS TmTTSTTTTl - D>
<conpl exType nane="Envel opePropertyType">
<sequence>
<el ement ref="gn : Envel ope"/ >
</ sequence>
</ conpl exType>
<' - ST TSl - D>
<el ement nane="PointOfInterest" type="xi ma: Poi nt O I nt er est Type"
substitutionG oup="xi ma: _Annot ati onBase" >
<annot ati on>
<docunent ati on>
PointOInterest is a means of indicating a point of
interest on an inage or nap or in a geographic dataset. No specific feature
is attached to the point in question. The PointOfl nterest can have an arrow
(pointing at the PO) and a Label or | mage.</docunentation>
</ annot ati on>
</ el enent >
<' - oSS TTSTmTTTl - D>
<conpl exType nane="Poi nt O | nt er est Type" >
<conpl exCont ent >
<ext ensi on base="xi ma: Abstract Annot ati onType" >
<sequence>
<el ement nane="annot at es" type="gnl : Poi nt PropertyType"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - e ST TSTSITSTSTSTT. - D>

<el ement nanme="pointer" type="gm : CurvePropertyType"
m nQccur s="0" maxCQccur s="unbounded"/ >
<el enent ref="xima:content"/>
<el ement nane="annot at es” type="gm : GeonetryPropertyType"/>
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<el enent nanme="CurveOInterest" type="xi ma: CurveO | nterest Type"
substitutionG oup="xi ma: _Annot ati onBase" >
<annot at i on>
<docunent ati on>
PointOInterest is a nmeans of indicating a point of
interest on an inmage or map or in a geographic dataset. No specific feature
is attached to the point in question. The Point Ol nterest can have an arrow
(pointing at the PO) and a Label or | mage.
</ docunent at i on>
</ annot ati on>
</ el enent >
<' - STl . D>
<conpl exType nane="CurveO | nt er est Type" >
<conpl exCont ent >
<ext ensi on base="xi ma: Abstract Annot ati onType" >
<sequence>
<el enent nanme="annot ates" type="gnl : CurvePropertyType"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' SRR e e
<el enent nanme="Regi onO' I nterest" type="xi ma: Regi onOf | nt er est Type”
substitutionG oup="xi ma: _Annot ati onBase" >
<annot at i on>
<docunent ati on>
Region of interest is a neans of hi-lighting a
region on an image or map. The region is bounded by a polygon, may have an
i ndi cator arrow, and either Label or | nmage.
</ docunent ati on>
</ annot ati on>
</ el enent >
<' - oSS TSITSTSTSTTL - D>
<conpl exType nane="Regi onf | nt er est Type" >
<conpl exCont ent >
<ext ensi on base="xi nma: Abstract Annot ati onType" >
<sequence>
<el ement nane="annot at es" type="gm : Pol ygonPr opertyType"/ >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' SR s s
<el ement nane="FeatureCf I nterest" type="xi ma: FeatureO | nterest Type"
substitutionG oup="xi ma: _Annot ati onBase" >
<annot at i on>
<docunent ati on>

Feature of interest is a nmeans of hi-lighting a
feature on an image or map. The feature is indicated by an arrow Label or
| mage. </ docunent at i on>

</ annot ati on>
</ el enent >
<' - oSS STSTSTSTSTSTTL - D>
<conpl exType nane="Feat ureC | nt er est Type" >
<conpl exCont ent >
<ext ensi on base="xi nma: Abstract Annot ati onType" >
<sequence>
<el ement ref="gm :featureMenber" m nCccurs="0"/>

48 © Open Geospatial Consortium (2005)



OGC 05-047r2

</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' [ e e
<el ement nane="Annot ati onMet aDat a" substituti onG oup="gn :_MetaData">
<conpl exType m xed="true">
<conpl exCont ent m xed="true">
<ext ensi on base="gnl : Abstract Met aDat aType" >
<sequence>
<group ref="xima: properties"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el enent >

<group nanme="properties">
<sequence>
<element ref="xima:title" m nCccurs="0"/>
<el ement ref="xima:author" m nCccurs="0"/>
<el ement ref="xima: dateTi me" m nCccurs="0"/>
<sequence m nCccurs="0">
<el ement ref="xim:certainty"/>
<el ement ref="xima:rationale" mnCccurs="0"/>
</ sequence>
</ sequence>
</ group>
<' - e e e e e e e e e e e e e e e e e e e e e e e e e e — - = >
<el ement nane="title" type="string"/>
<el ement nane="aut hor" type="string"/>
<el ement nane="dat eTi me" type="dateTi me"/>
<el ement nane="certainty" type="string"/>
<el ement nane="rational e" type="string"/>
<' - e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e —— = >
</ schenma>

C.3 Example root instance for single code stream - Landsat7Instance.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<gm : Feat ureCol | ecti on xm ns="http://ww. opengi s. net/app"”
xm ns: gm ="http://ww. opengi s.net/gm"
xm ns: xi ma="http://ww. opengi s. net/ xi ma"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
xsi : schemalLocati on="htt p://ww. opengi s. net/gm gm 4j p2. xsd
http://ww. opengi s. net/ app Landsat 7Cover age. xsd" >
<gnl : boundedBy>
<gn : Envel ope>
<gm : | ower Cor ner >270379. 500 3942462. 000</ g : | ower Cor ner >
<gm : upper Cor ner >518842. 500 3942462. 000</ gm : upper Cor ner >
</ gm : Envel ope>
</ gm : boundedBy>
<gnl : f eat ur eMenber >
<gm : Feat ureCol | ecti on>
<gm : boundedBy>
<gn : Envel ope>
<gm : | ower Cor ner >270379. 500 3942462. 000</ gnl : | ower Cor ner >
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<gm : upper Cor ner >518842. 500 3942462. 000</ g : upper Cor ner >
</ gm : Envel ope>
</ gm : boundedBy>
<gnl : f eat ur eMenber >
<Landsat 7Cover age di nensi on="2">
<gml : et aDat aPr operty>
<l mageMet adat a>
<SUN_AZI MJUTH uon="ur n: x-
| HSDM v2. 05a: uom angl e" >114. 4699122</ SUN_AZI MJTH>
<SUN_ELEVATI ON uom="ur n: x-
| HSDM v2. 05a: uom angl e" >66. 6625502</ SUN_ELEVATI ON\>
<QA_PERCENT_M SSI NG_DATA uom="ur n: x-
| HSDM v2. 05a: uom per cent " >66</ QA_PERCENT_M SSI NG_DATA>
<CLOUD_COVER uon="urn: x-
| HSDM v2. 05a: uom per cent " >80</ CLOUD_COVER>
</ | mageMet adat a>
</ gm : net aDat aPr operty>
<gm :rectifiedGi dDonmai n>
<gm : RectifiedGid di nensi on="2"
srsNanme="ur n: ogc: def: crs: EPSG 6. 6: 32612" >
<gm :limts>
<gm : Gi dEnvel ope>
<gm : 1l ow>0 0</gm : | ow>
<gml : hi gh>17436 15624</gm : hi gh>
</gm : Gi dEnvel ope>
</fgm:limts>
<gn : axi sNane>x</ gnl : axi sNane>
<gnl : axi sNane>y</ gnl : axi sNane>
<gm :origin>
<gml : Point gl :id="Pt0001"
srsNanme="ur n: ogc: def: crs: EPSG 6. 6: 32612" >
<gm : pos>270372. 375 270372. 375</ gnl : pos>
</ gm : Poi nt >
</gm:origin>
<gnl : of f set Vect or
srsNanme="ur n: ogc: def : crs: EPSG 6. 6: 32612">1 0</gnl : of f set Vect or >
<gnl : of f set Vect or
srsNanme="ur n: ogc: def : crs: EPSG 6. 6: 32612">0 - 1</gnl : of f set Vect or >
</gmM:RectifiedGid>
</gm:rectifiedGidDomai n>
<r angeSet >
<Fil e>
<gnl : rangePar anet er s>
<Pi xel Val ue8bi t >t enpl at e</ Pi xel Val ue8bi t >
<l-- Pixel Val uellbit=tenplate indicates that the
val ues are not stored here but el sewhere, ie fileName property-->
</ gm : rangePar anet er s>
<gm : fil eNane>p037r 036_7t 20000606_z12_ nn10-
50.tif</gm:fileNane>
<gm :fileStructure>Record
Interl eaved</gm :fileStructure>
<fi| eDat €>2000- 06- 06</fi | eDat e>
<fil eFor mat >geoT! FF</fi | eFor mat >
<spati al Resol uti on uom="urn: x-
si ::uom net er">5</spati al Resol uti on>
<spectrun>Mil ti spectral </ spectrunp
<bandRange uone"urn: x-si::uom m croneter">0.45
0. 515</ bandRange>
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<bandRange uom="urn
0. 605</ bandRange>
<bandRange uom="urn
0. 690</ bandRange>
<bandRange uon="urn
0. 900</ bandRange>
<bandRange uone"urn
1. 750</ bandRange>
</File>
</ rangeSet >
</ Landsat 7Cover age>
</ gm : f eat ur eMenber >
</ gm : Feat ureCol | ecti on>
</ gm : f eat ur eMenber >
<gmnl : f eat ur eMenber >
<xi ma: Annot ation gnl:id="AN001">
<gnl : et aDat aPr operty>
<xi ma: Annot at i onMet aDat a>
<xinma:titl e>One region of

</ xi ma: Annot at i onMet aDat a>
</ gm : net aDat aPr operty>
<gm : defaul t Styl e>

X-Si :

X-Si::

X-Si::

X-Si::

OGC 05-047r2

:uom m cronet er">0. 525

uont m cronet er">0. 630

uom ni cr onet er " >0. 760

uom ni cr onet er " >1. 550

interest</xima:title>

<xi ma: aut hor >Trent Har e</ xi ma: aut hor >

<xi ma: dat eTi me>2005- 05- 01TO01: 01: 01</ xi na: dat eTi ne>

<xi ma: certai nt y>nmedi unx/ xi ma: certai nty>

<xi ma: rational e>Text |abels for feature</xinm:rational e>

<l--Style will overlay sonme arrow or |ine synbol on top of

Annot at i on/ poi nter val ue-->
</ gm :defaultStyl e>
<xi ma: poi nt er >

<gm : LineString gm:id="L001">
<gml : pos>442998. 260667344 3894606. 5069172</ gl : pos>
<gml : pos>442998. 260667344 3894606. 5069172</ gl : pos>

</gm : LineString>
</ xi ma: poi nt er >
<xi ma: cont ent >
<xi ma: Label >
<gm : defaul t Styl e>

<I--Style will place textContent value at anchorPoi nt at

some angl e-->
</ gm :default Styl e>

<xi ma: t ext Cont ent >Fl agst af f Labael </ xi ma: t ext Cont ent >

<xi ma: anchor Poi nt >

<gm : Point gml:id="FLagstaff"
srsNanme="urn: j p2k: | abel 002: xm : crs: 6. 6: 32612" >

<gm : pos>442998. 260667344 3894606. 5069172</ gni : pos>

</ gmM : Poi nt >
</ xi ma: anchor Poi nt >
</ xi ma: Label >
</ xi ma: cont ent >
<xi ma: annot at es>

<gm : Ml ti Surface gnl :id="MPOOL"

srsNanme="urn: j p2k: | abel 002: xm : crs: 6. 6: 32612" >

<gm : sur f aceMenber >

<gm : Pol ygon gmi :id="Pl 001" >

<gm : exterior>
<gm : Li near Ri ng>
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<gmnl : pos>442998. 260667344
3894606. 5069172</ g : pos>
<gmnl : pos>442998. 360667344
3894606. 5069172</ g : pos>
<gmnl : pos>442998. 360667344
3894606. 6069172</ gm : pos>
<gmnl : pos>442998. 260667344
3894606. 6069172</ g : pos>
<gmnl : pos>442998. 260667344
3894606. 5069172</ g : pos>
</ gm : Li near R ng>
</gm :exterior>
</ gnm : Pol ygon>
</ gm : surfaceMenber >
</gm:MiltiSurface>
</ xi ma: annot at es>
</ xi ma: Annot at i on>
</ gm : f eat ur eMenber >
<gnl : f eat ur eMenber >
<xi ma: Regi onO' I nterest gnl:id="RA 001">
<gn : et abDat aPr operty>
<xi ma: Annot at i onMet aDat a>
<xima:title>A single region of interest surrounding
Flagstaf f</xima:title>
<xi ma: aut hor >Trent Har e</ xi ma: aut hor >
<xi ma: dat eTi me>2005- 05- 01TO1: 01: 01</ xi na: dat eTi ne>
<xi ma: certai nt y>medi unx/ xi ma: certai nty>
<xi ma: rational e>shape of polygon is a close match to that of
known regi on of interest</xina:rational e>
</ xi ma: Annot at i onMet aDat a>
</ gm : net aDat aPr operty>
<gm : defaul t Styl e>
<l--Style will overlay some arrow or |ine synbol on top of
Annot at i on/ poi nter val ue-->
</ gm :default Styl e>
<gm : defaul t Styl e>
<l--Style will fill in Polygon in annotates property val ue-->
</ gm :defaul t Styl e>
<xi ma: cont ent >
<xi ma: Label >
<gnm : defaul t Styl e>
<I--Style will place textContent value at anchorPoi nt at
some angl e-->
</ gm :default Styl e>
<xi ma: t ext Cont ent >Fl agst af f Regi on of
I nt er est </ xi ma: t ext Cont ent >
<xi ma: anchor Poi nt >
<gm : Point gnl:id="FlagstaffRO"
srsNanme="urn: j p2k: | abel 002: xm : crs: 6. 6: 32612" >
<gml : pos>436844. 466922572 3900673. 34724654</ gl : pos>
</ gmM : Poi nt >
</ xi ma: anchor Poi nt >
</ xi ma: Label >
</ xi ma: cont ent >
<xi ma: annot at es>
<gm : Pol ygon gni :id="Fl ag001" >
<gn : exterior>
<gml : Li near Ri ng>
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<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :

<gm :

pos>439044.
pos>439683.
pos>439418.
pos>441852.
pos>445767.
pos>448232.
pos>449589.
pos>446750.
pos>444394.
pos>438357.
pos>436844.
pos>439044.

</ gm : Li near R ng>
</gm:exterior>

</ gm : Pol ygon>
</ xi ma: annot at es>

</ xi ma: Regi onCf | nt er est >

</ gm : f eat ur eMenber >
</ gm : Feat ureCol | ecti on>

C4

081300382
685481163
483747669
099655033
725249575
541360881
750232294
531673702
916276189
676813689
466922572
081300382

<?xm version="1. 0" encodi ng="UTF-8"?>
<xs:schema xm ns:gm ="http://ww. opengi s. net/gm"
xm ns:r3d="http://ww. spoti mage. coni Ref 3D"
xm ns: xs="http://ww. w3. org/ 2001/ XM_Schema"
t ar get Nanmespace="htt p: // ww. spot i mage. conf Ref 3D"
el enent For nDef aul t ="qual i fi ed" attri buteFornDefaul t="unqualified"

version="1.0">
<XS:i nmport

schenmalLocat i on="gm 4j p2. xsd"/ >

<l
<l--Elenents
<xs: el enent

substituti onG oup="gm : _Coverage"/>

<xs: el enent

substituti onG oup="gm :rangeSet"/>

<xs: el enent

substituti onG oup="gm : CountList"/>

<xs: el enent

substituti onG oup="gm : CountList"/>

<xs: el enent
<xs: conpl exType>

<xs: conpl exCont ent >
<xs:extension base="gm : FileType">
<Xs: sequence>

<xs: el enent

m nCccur s="0"/ >

<xs: el enent

m nCccur s="0"/ >

<xs: el enent
<xs: si npl eType>

3895104.
3897475.
3898972.
3898130.
3898614.
3900673.
3897927.
3892935.
3894464.

3889909

3894199.
3895104.

nanespace="http://ww. opengi s. net/gm "
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11084315</ gni :
32634264</ gm :
93613178</gm :
53062539</ g :
13378647</ gm :
34724654</ g :
72929977</ gm :
69666928</ g :
50666237</ gm :
. 27688705</ gm :
30492888</ g :
11084315</ gm :

nanme="rangeSet" type="r3d: Fi | eRangeSet Type"
nanme="Pi xel Val ue8bit" type="gm :integerO Nul | List"
nanme="Pi xel Val uel6bit" type="gm :integerONullList"

name="Fi |l e" substituti onG oup="gm:File">

name="fil eDate" type="xs:date"
name="fil eFormat" type="xs:string"

nane="bandDescri pti on" maxCccurs="4">

<xs:restriction base="xs:string">
<xs:enuneration val ue="Msai cked Monospectral "/>
<xs:enuneration val ue="El evation"/>
</xs:restriction>

</ xs: si npl eType>

© Open Geospatial Consortium (2005)

pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>

Example Application Schemas for multiple code streams - R3DCoverage.xsd

nanme="R3DOr t hoCover age" type="r3d: R3DOrt hoCover ageType"
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</ xs: el ement >
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el emrent >
<xs: el enent nane="_Annotation" type="r3d: Annot ati onType" abstract="true"
substituti onG oup="gm :_Feature"/>
<xs: el enent nane="_Annot ati onBase" type="r3d: Annot ati onBaseType"
abstract="true" substituti onG oup="gmnl:_Feature"/>
<xs: el enent nane="content">
<xs: conpl exType>
<XS:sequence>
<xs: el enent ref="r3d: Annotati onBase" naxCccurs="unbounded"/>
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent nane="Label " type="r3d: Label Type"
substitutionG oup="r3d: _Annot ati onBase"/ >
<xs: el enent nane="Regi onO'Interest" type="r3d: Regi onO | nt er est Type"
substitutionG oup="r3d: _Annotation"/>
<' SRS e s e ——— -
<xs: conpl exType nanme="Fi | eRangeSet Type" >
<xs: conpl exCont ent >
<xs:restriction base="gnm : RangeSet Type" >
<XS:sequence>
<xs:elenent ref="r3d:File"/>
</ xs: sequence>
</xs:restriction>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: conpl exType nanme="R3DOrt hoCover ageType" >
<xs: conpl exCont ent >
<xs:restriction base="gm : RectifiedGidCoverageType">
<XS:sequence>
<xs:group ref="gmnl : St andar dObj ect Properties"/>
<xs: el enent ref="gnm : boundedBy" m nCccurs="0"/>
<xs:elenent ref="gm :rectifiedGidDonmain"/>
<xs:elenent ref="r3d: rangeSet"/>
<xs: el enent ref="gnl:coverageFunction" m nCccurs="0"/>
</ xs: sequence>
</xs:restriction>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: conpl exType nane="Abstract Annot ati onBaseType" >
<xs: conpl exCont ent >
<xs:restriction base="gnl : Abstract Feat ureType">
<XS:sequence>
<XS:sequence>
<xs:group ref="gmnl : St andar dObj ect Properties"/>
</ xs: sequence>
<XS:sequence>
<xs: el enent ref="gnm : boundedBy" m nCccurs="0"/>
<xs:elenent ref="gm :location" m nCccurs="0">
<xs:annot ati on>
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<xs: appi nf o>depr ecat ed</ xs: appi nf 0>
<xs: docunent ati on>deprecated in GVL version
3. 1</ xs: docunent ati on>
</ xs:annot ati on>
</ xs: el ement >
</ xs: sequence>
</ xs: sequence>
</xs:restriction>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: conpl exType nane="Annot ati onBaseType" >
<xs: conpl exCont ent >
<xs: extensi on base="r 3d: Abstract Annot at i onBaseType" >
<XS:sequence>
<xs:elenent ref="gnm :defaultStyle" naxCccurs="unbounded"/ >
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: conpl exType nane="Annot ati onType" >
<xs: conpl exCont ent >
<xs: extension base="r 3d: Annot ati onBaseType" >
<Xs:sequence/ >
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: conpl exType nane="Label Type">
<xs: conpl exCont ent >
<xs:extension base="r 3d: Annot ati onBaseType" >
<XS:sequence>
<xs:el enent nane="textContent" type="xs:string"/>
<xs: el enent nane="anchor Poi nt"
type="gni : Poi nt PropertyType"/>
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: conpl exType nane="Regi onOX | nt er est Type" >
<xs: conpl exCont ent >
<xs:extension base="r 3d: Annot ati onType">
<XS:sequence>
<xs:elenment ref="r3d:content"/>
<xs: el enent nane="annot at es"
type="gmnl : Pol ygonPropertyType"/>
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: schema>

C.5 Example instance for multiple code streams - R3RDem_Ortho.xml

<?xm version="1.0" encodi ng="utf-8"?7>

<gm : Feat ureCol | ection xm ns: gm ="http://ww. opengi s. net/gm "
xm ns:iso="http://nmetadata. dgi wg. or g/ smXM."

xm ns:r3d="http://ww. spoti nmage. coni Ref 3D"

xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
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xsi :schemalLocati on="http://wwmv. opengi s. net/gm gnl 4j p2. xsd
htt p: // www. spot i mage. coml Ref 3D R3DCover age. xsd" >
<gm : descri pti on>GW/ JPEG2000 Root Instance of Spot | mage
DEM</ gl : descri pti on>
<gnl : boundedBy>
<gm : Nul | >wi t hhel d</gm : Nul | >
</ gm : boundedBy>
<gmnl : f eat ur eMenber >
<gnl : Feat ureCol | ecti on>
<gn : nane>Ref 3D DEM/ gm : nanme>
<gm : boundedBy>
<gm : Nul | >wi t hhel d</ gm : Nul | >
</ gm : boundedBy>
<gnl : f eat ur eMenber >
<r 3d: R3DOr t hoCover age di nensi on="2">
<gm :rectified&idDomai n>
<gm : Rectified&id dinensi on="2">
<gm:limts>
<gm : Gi dEnvel ope>
<gm : 1 ow>0 0</gm : | ow>
<gmnl : hi gh>3601 3601</ gni : hi gh>
</ gm : Gi dEnvel ope>
</fgm:limts>
<gmn : axi sNane>x</ gnl : axi sNane>
<gn : axi sNane>y</ gnl : axi sNane>
<gm :origin>
<gm : Poi nt srsNanme="urn: ogc: def : epsg: 6. 6: crs: 4326" >
<gm : pos>116. 35 33. 28</gnl : pos>
</ gm : Poi nt >
</gm:origin>
<gm : of f set Vect or >1 0</gnl : of f set Vect or >
<gm : of f set Vect or >0 1</ gnl : of f set Vect or >
</gm:RectifiedGid>
</gm:rectifiedGidDomai n>
<r 3d: rangeSet >
<r3d: Fil e>
<gnl : rangePar anet er s>
<r 3d: Pi xel Val ue8bi t/ >
</ gm : rangePar anet er s>
<gm : fil eNane>DEM Tl F</ gml : fi | eNanme>
<l--fileNanme value will change to the follow ng URI
when packaged in the jpx file
<gm : fil eNanme>gml j p2://codestreani 0</ gmi : fil eNane>-->
<gm :fileStructure>Record
Interl eaved</gm :fileStructure>
<r3d:fil eDat e>2003- 11-27</r3d: fi | eDat e>
<r 3d: fil eFor mat >geoTl FF</r 3d: fi | eFor mat >
<r 3d: bandDescri pti on>El evati on</r 3d: bandDescri pti on>
</r3d:File>
</ r3d: rangeSet >
</ r3d: R3DOrt hoCover age>
</ gm : f eat ur eMenber >
</ gm : FeatureCol | ecti on>
</ gm : f eat ur eMenber >
<gnl : f eat ur eMenber >
<gm : Feat ureCol | ecti on>
<gm : descri pti on>GW/ JPEG000 Root Instance of Spot | nmage
orthoimage with Region O Interest</gnl:description>
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<gnl : boundedBy>
<gml : Nul | >wi t hhel d</gm : Nul | >
</ gm : boundedBy>
<gnl : f eat ur eMenber >
<gml : Feat ureCol | ecti on>
<gm : nane>Ref 3D ort hoi mage</ gm : nane>
<gnl : boundedBy>
<gm : Nul | >wi t hhel d</ gm : Nul | >
</ gm : boundedBy>
<gnl : f eat ur eMenber >
<r 3d: R3DOr t hoCover age di nensi on="2">
<gm :rectifiedGi dDonmai n>
<gm : Rectified&id di nensi on="2">
<gm:limts>
<gnm : Gi dEnvel ope>
<gm : 1 ow>0 0</gm : | ow>
<gm : hi gh>636 497</gmn : hi gh>
</gm : Gi dEnvel ope>
</fgm:limts>
<gnl : axi sNane>x</ gm : axi sNane>
<gnl : axi sNane>y</ gm : axi sNane>
<gm :origin>
<gm : Poi nt
srsNanme="ur n: EPSG geogr aphi cCRS: 4326" >
<gm : pos>116. 35 33. 28</gnl : pos>
</ gmM : Poi nt >
</gm:origin>
<gnl : of f set Vect or >00000. 166667
0</ gm : of f set Vect or >
<gmnl : of f set Vect or >0
00000. 166667</ g : of f set Vect or >
</gm:RectifiedGid>
</gm:rectifiedGidDomai n>
<r 3d: rangeSet >
<r3d: Fil e>
<gn : rangePar anet er s>
<r 3d: Pi xel Val ue8bi t/ >
</ gm : rangePar anet er s>
<gm :fileNanme>OR Tl F</gm : fil eNanme>
<lI--fileNanme value will change to the foll ow ng
URI when packaged in the jpx file

<gm : fil eNanme>gm j p2://codestreant 1</ gmi : fil eNane>- - >
<gm :fileStructure>Record
Interl eaved</gm :fileStructure>
<r3d:fil eDat e>2003- 11-27</r3d: fi | eDat e>
<r 3d: fil eFor mat >geoTl FF</r 3d: fi | eFor mat >
<r 3d: bandDescri pti on>Mbsai cked
Monospect ral </ r 3d: bandDescri pti on>
</r3d: File>
</ r3d: rangeSet >
</ r3d: R3DOrt hoCover age>
</ gm : f eat ur eMenber >
<gnl : f eat ur eMenber >
<r3d: Regi onO' I nterest gnl :id="S552S0307301844141" >
<gm : defaul t Styl e>
<gm : Styl e>
<gm : featureStyl e>
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<gm : FeatureStyl e
featureType="r3d: Regi onO' I nterest" queryG anmar =" xpat h" >

<gnm : featureConstrai nt>@nmnl : i d="S5S2S0307301844141" </ gm : f eat ureConstra

nt >

wi dt h: 1; stroke: red"/ >

<gml : geonetryStyl e>

<gm : GeonetryStyl e
geonet ryProperty="r3d: annot at es" geonetryType="gmnl : Pol ygon" >
<gm : synbol

symbol Type="svg" >

<svg style="fill:red;stroke-

</ gm : synbol >

</ gm : GeonetryStyl e>

</ gm : geonetryStyl e>
</ gm : FeatureStyl e>
</gm:featureStyl e>

</gm: Styl e>

</ gm :defaultStyl e>
<r 3d: cont ent >

<r 3d: Label >

<gm : defaul t Styl e/ >

<r 3d: t ext Cont ent >S552S0307301844141</ r 3d: t ext Cont ent >
<r 3d: anchor Poi nt >
<gm : Poi nt >

32.2687541104</ g : pos>

32
32
32
32
32
32
32
32
32
32

32

58

. 2687541104</ gni :
. 2687541104</ gni :
. 2695874555</ g :
. 2695874555</ g :
. 2704208007</ gni :
. 2704208007</ gmi :
. 2712541077</ gmi :
. 2712541077</ gm :
. 2720874529</ gm :
. 2720874529</ gl :

. 2729207980</ g :

<gml : pos>-116. 9995938367 -

</ gm : Poi nt >
</ r 3d: anchor Poi nt >

</ r 3d: Label >

</r3d: content >
<r 3d: annot at es>

pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>

pos>

<gm : Pol ygon srsNanme="ur n: EPSG geogr aphi cCRS

<gm :interior>
<gm : Li near Ri ng>

<gm
<gm

<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :

pos> -116

pos> -116.
pos> -116.
pos> -116.
pos> -116.
pos> -116.
pos> -116.
pos> -116.

pos> -116.

: pos>-116. 9995938367 -

: pos>-116. 9962604561 -

. 9962604561

9954271872

9954271872

9945938039

9945938039

9845938528

9845938528

9837604695

9837604695

: 4326" >
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32.
32.
32.
32.
32.
32.
32.
32.
32.

32.
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2729207980</ gni :
2737541050</ gnl :
2737541050</ gnl :
2745874502</ gl :
2745874502</ g :
2754207953</ gnl :
2754207953</ gnl :
2795874448</ gnl :
2795874448</ gnl :
2820874421</ g :
2820874421</ g :
2829207873</ gnl :
2829207873</ gnl :
2854207846</ gnl :
2854207846</ gnl :
2887540889</ gni :
2887540889</ gni :
2912540862</ gnl :
2912540862</ gnl :
2995874233</ gnl :
2995874233</ gnl :
3029207658</ gni :
3029207658</ gni :
3045874179</ gnl :
3045874179</ g :
3145874072</ g :
3145874072</ g :
3220874182</ gni :

3220874182</ gni :

pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>

pos>

<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :

<gm :

pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>

pos>

-116.

-116.

-116.

-116.

-116.

-116.

-116.

-116.

-116.

-116.

-116.

-116.

-116.

-116.

-116.

-116.

-116.

-116.

-116.

-116.

-116.

-116.

-116.

-116.

-116.

-116.

-116.

-116.

-116.

9829272007

9829272007

9820938174

9820938174

9812604340

9812604340

9804272034

9804272034

9795938200

9795938200

9787605512

9787605512

9770937846

9770937846

9779271679

9779271679

9770937846

9770937846

9762605157

9762605157

9787605512

9787605512

9804272034

9804272034

9820938174

9820938174

9804272034

9804272034

9795938200
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<gml : pos> -116. 9795938200 -
32.3237540703</ gl : pos>

<gml : pos> -116. 9787605512 -
32.3237540703</ gl : pos>

<gml : pos> -116. 9787605512 -
32.3245874155</ gl : pos>

<gml : pos> -116.9779271679 -
32.3245874155</ gnl : pos>

<gml : pos> -116. 9779271679 -
32.3279207198</ gl : pos>

<gml : pos> -116. 9770937846 -
32.3279207198</ gl : pos>

<gml : pos> -116. 9770937846 -
32. 3287540650</ gnl : pos>

<gml : pos> -116. 9762605157 -
32.3287540650</ gl : pos>

<gml : pos> -116. 9762605157 -
32.3295874101</ gl : pos>

<gml : pos> -116. 9754271706 -
32.3295874101</ gl : pos>

<gml : pos> -116. 9754271706 -
32.3370874021</ gl : pos>

<gml : pos> -116.9737605184 -
32.3370874021</ gl : pos>

<gml : pos> -116. 9737605184 -
32.3379207091</ gl : pos>

<gml : pos> -116. 9729271351 -
32.3379207091</ gl : pos>

<gml : pos> -116. 9729271351 -
32.3387540542</ gl : pos>

<gml : pos> -116. 9704270996 -
32.3387540542</ gl : pos>

<gml : pos> -116. 9704270996 -
32.3420873967</ gnl : pos>

<gml : pos> -116. 9687604856 -
32.3420873967</ gnl : pos>

<gml : pos> -116. 9687604856 -
32.3470873913</ gnl : pos>

<gml : pos> -116. 9679272168 -
32.3470873913</ gnl : pos>

<gml : pos> -116. 9679272168 -
32. 3487540435</ gl : pos>

<gml : pos> -116. 9670938335 -
32. 3487540435</ gnl : pos>

<gml : pos> -116. 9670938335 -
32.3504207242</ gl : pos>

<gml : pos> -116. 9662604502 -
32.3504207242</ gl : pos>

<gml : pos> -116. 9662604502 -
32.3512540408</ gnl : pos>

<gml : pos> -116. 9645938362 -
32.3512540408</ gnl : pos>

<gml : pos> -116. 9645938362 -
32.3520873859</ gnl : pos>

<gml : pos> -116. 9637605673 -
32.3520873859</ gnl : pos>

<gml : pos> -116. 9637605673 -
32.3529207216</ gl : pos>
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3529207216</ gn :
3537540381</ gnl :
3537540381</ gnl :
3545873832</ gni :
3545873832</ gnl :
3554207189</ gnl :
3554207189</ gnl :
3654207081</ gnl :
3654207081</ gnl :
3662540247</ gnl :
3662540247</ gl :
3670873603</ gni :
3670873603</ gni :
3679207054</ gnl :
3679207054</ gnl :
3687540220</ gnl :
3687540220</ gni :
3712540193</ gni :
3712540193</ gnl :
3720873549</ gni :
3720873549</ gnl :
3829206893</ gni :
3829206893</ gni :
3879206839</ gni :
3879206839</ gni :
4004206705</ g :
4004206705</ g :
4020873513</ g :

4020873513</ g :

pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>
pos>

pos>

<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :
<gm :

<gm :

pos> -116.
pos> -116.
pos> -116.
pos> -116.
pos> -116.
pos> -116.
pos> -116.
pos> -116.
pos> -116.
pos> -116.
pos> -116.
pos> -116.
pos> -116.
pos> -116.
pos> -116.
pos> -116.
pos> -116.
pos> -116.
pos> -116.
pos> -116.
pos> -116.
pos> -116.

pos> -116.

pos> -116

pos>-116. 9429271674 -

pos> -116
pos> -116
pos> -116

pos> -116

9629271840

9629271840

9604271485

9604271485

9529272329

9529272329

9520938496

9520938496

9512604663

9512604663

9504271975

9504271975

9495938141

9495938141

9479272001

9479272001

9470938168

9470938168

9462605480

9462605480

9454271647

9454271647

9445938958

. 9445938958

. 9429271674

. 9420938985

. 9420938985

. 9404272464
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<gml : pos> -116. 9404272464 -
32.4029206678</ gnl : pos>

<gml : pos> -116. 9395938630 -
32.4029206678</ gnl : pos>

<gml : pos> -116. 9395938630 -
32.4037540034</ gl : pos>

<gml : pos> -116. 9379272491 -
32.4037540034</ gl : pos>

<gml : pos> -116. 9379272491 -
32.4045873486</ gnl : pos>

<gml : pos> -116.9329271781 -
32.4045873486</ gnl : pos>

<gml : pos> -116. 9329271781 -
32.4087539980</ gnl : pos>

<gml : pos> -116. 9312605641 -
32.4087539980</ gnl : pos>

<gml : pos> -116. 9312605641 -
32.4129206475</ gl : pos>

<gml : pos> -116. 9304271808 -
32.4129206475</ gl : pos>

<gml : pos> -116. 9304271808 -
32.4304206621</ g : pos>

<gml : pos> -116. 9312605641 -
32.4304206621</ gl : pos>

<gml : pos> -116. 9312605641 -
32.4354206519</ gnl : pos>

<gml : pos> -116.9329271781 -
32.4354206519</ gnl : pos>

<gml : pos> -116. 9329271781 -
32.4395873062</ gnl : pos>

<gml : pos> -116. 9337605614 -
32.4395873062</ gnl : pos>

<gml : pos> -116. 9337605614 -
32.4429206153</ gnl : pos>

<gml : pos> -116. 9345938303 -
32.4429206153</ gnl : pos>

<gml : pos> -116. 9345938303 -
32.4620873082</ gnl : pos>

<gml : pos> -116. 9337605614 -
32.4620873082</ gnl : pos>

<gml : pos> -116. 9337605614 -
32.4837539067</ gnl : pos>

<gml : pos> -116. 9345938303 -
32.4837539067</ gnl : pos>

<gml : pos> -116. 9345938303 -
32.4979206062</ gnl : pos>

<gml : pos> -116. 9354272136 -
32.4979206062</ gnl : pos>

<gml : pos> -116. 9354272136 -
32.4987539485</ gnl : pos>

<gml : pos> -116. 9362605969 -
32.4987539485</ gnl : pos>

<gml : pos> -116. 9362605969 -
32.4995872306</ gnl : pos>

<gml : pos> -116. 9379272491 -
32.4995872306</ gnl : pos>

<gml : pos> -116. 9379272491 -
32.5004205729</ gl : pos>
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5004205729</ gni :
5062539093</ gni :
5062539093</ gni :
5162538968</ gni :
5162538968</ gni :
5362538729</ gnl :
5362538729</ gnl :
5454205194</ gnl :
5454205194</ gnl :
5495872309</ gnl :
5495872309</ gni :
5537538803</ gni :
5537538803</ gni :
5554205659</ gni :
5554205659</ gni :
5654205504</ gni :
5654205504</ gni :
5737538541</ gnl :
5737538541</ gnl :
5745871992</ gnl :
5745871992</ gni :
5762538228</ gni :
5762538228</ gni :
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32.

32.

32.

32.

32.

32.

32.

32.

32.

5962538537</ gn :
5962538537</ gnl :
6104204924</ gni :
6104204924</ gnl :
6229204504</ gl :
6229204504</ gnl :
6237537955</ gnl :
6237537955</ gni :

6379204915</ gni :

</ gm : pos>
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9362605969

9304271808
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9312605641
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9304271808
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9287605286

9287605286

. 9304271808

. 9312605641
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9304271808

9304271808

9312605641
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9354272136

9354272136
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- 32. 6379204915
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<gm : pos> - 116. 9387604797 -
32. 7470870186</ g : pos>

<gm : pos> - 116. 9387604797 -
32. 7479203637</ g : pos>

<gm : pos> - 116. 9404272464 -
32. 7479203637</ g : pos>

<gm : pos> - 116. 9404272464 -
32. 7520870132</ g : pos>

<gm : pos> - 116. 9412605152
32. 7520870132</ gl : pos>
<gm : pos> - 116. 9412605152 - 32. 7554203747

</ gm : pos>

<gm : pos>- 116. 9429271674 -32. 7554203747
</ gm : pos>

<gm : pos>- 116. 9429271674 -32. 7629203285
</ gm : pos>

<gm : pos>- 116. 9437605125 -
32. 7629203285</ gl : pos>

<gm : pos> - 116. 9437605125 -
32. 7945869866</ gl : pos>

<gm : pos> - 116. 9445938958

32. 7945869866</ gl : pos>
<gm : pos> - 116. 9445938958 -
32.8029203428</ g : pos>
<gm : pos> - 116. 9454271647

32.8029203428</ gl : pos>

<gml : pos> -116. 9454271647 -
32.8212536309</ gnl : pos>

<gml : pos> -116. 9462605480 -
32.8212536309</ gl : pos>

<gml : pos> -116. 9462605480 -
32. 8454202589</ gnl : pos>

<gml : pos> -116. 9470938168 -
32. 8454202589</ gnl : pos>

<gml : pos> -116. 9470938168 -
32. 8545869793</ gnl : pos>

<gml : pos> -116. 9487605835 -
32. 8545869793</ gnl : pos>

<gml : pos> -116. 9487605835
32.8620869331</ gnl : pos>

<gml : pos> -116. 9529272329 -
32.8620869331</ gnl : pos>

<gml : pos> -116. 9529272329

32.8637536234</ gnl : pos>

<gml : pos> -116. 9537605018 -
32.8637536234</ gnl : pos>

<gml : pos> -116. 9537605018 -
32.8654202374</ gl : pos>

<gml : pos> -116. 9554272302 -
32.8654202374</ gnl : pos>

<gml : pos> -116. 9554272302 -
32. 8662535826</ gnl : pos>

<gml : pos> -116. 9579271512 -
32. 8662535826</ gnl : pos>

<gml : pos> -116. 9579271512 -
32.8679202729</ gnl : pos>

<gml : pos> -116. 9587605346 -
32.8679202729</ gnl : pos>
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32. 8687536180</ gm :
32.8687536180</ g :
32.8770869170</gm :
32.8770869170</ g :
32.8929202460</ g :
32.8929202460</ g :
32.8979202406</ g :
32.8979202406</ g :
32.9012535449</ gl :
32.9012535449</ gl :
32.9087535750</ gl :
32.9087535750</ gl :

32.9287535535</ gl :

</ gm : pos>

</ gm : pos>

32.9295868605</ g :
32.9345868552</ gl :
32.9345868552</ gl :
32.9379201976</ g :
32.9379201976</ g :
32.9604201734</ g :
32.9604201734</ g :
32.9620868638</ g :
32.9620868638</ gl :
32.9654202444</ g :

32.9654202444</ g :

</ gm : pos>

32.9704201627</ gm :

32.9720868530</ g :
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9587605346

9645938362
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9637605673

9637605673
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9645938362

. 9654271813

. 9662604502

. 9662604502

. 9687604856

. 9687604856

. 9695938690

. 9804272034

9812604340

9812604340

9820938174

9820938174

9837604695

9837604695

9845938528

9845938528

9854271217

9854271217

. 9862605050

- 32. 9287535535

32. 9295868605

32.9704201627
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32.

32.

32.

32.

9720868530</ gnt :
9729201982</ gnl :
9729201982</ gnl :
9754202336</ gni :
9754202336</ gnl :
9770867713</gnl :
9770867713</gnl :
9804201519</ gni :
9804201519</ gni :
9879201057</ gnl :
9879201057</ gnl :
9895867960</ gni :
9895867960</ gni :
9904201412</ gni :
9904201412</ gn :
9937535218</ gni :
9937535218</ gni :

2670874582</ gnl :

</ gm : pos>

32.

</ gm : FeatureCol | ecti on>
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</ gm : f eat ur eMenber >
</ gm : FeatureCol | ecti on>

</ gm : f eat ur eMenber >
</ gm : FeatureCol | ecti on>

</ gm : f eat ur eMenber >
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. 9995938367

pos> -117. 0001388806
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pos> -116. 9995938367 -32. 2670874582

pos>-116. 9995938367 -

</ gm : Li near R ng>
</gm:interior>
</ gm : Pol ygon>
</ r 3d: annot at es>
</ r3d: Regi onOf | nt er est >
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Annex D
(normative)

GML profile for use with GML/JPEG2000

The example Application Schemas given in Clauses C.1, C.2, C.3, and C.4 import a profile of
GML designed for use with GML/JPEG2000. This profile includes features, feature
collections, simple linear geometries, RectifiedGridCoverage, CRS objects and types, units of
measure objects and types, default styles and value objects. That profile is named
gml4jp2.xsd, and is:

<?xm version="1. 0" encodi ng="UTF-8""?>
<l-- edited with XML Spy 2005 R3 U (http://ww. xm spy.com) by David S
Burggraf (Gal dos Systens Inc.) -->
<schema xm ns="http://ww. w3. or g/ 2001/ XM_Schema"
xm ns: sch="http://ww. ascc. net/xm /schematron”
xm ns: gm ="http://ww. opengi s.net/gn"
xm ns: xl i nk="http://ww. w3. org/ 1999/ x| i nk"
xm ns:sm | 20="http://ww. w3. org/ 2001/ SM L20/ "
xm ns:sm | 20l ang="htt p://ww. w3. or g/ 2001/ SM L20/ Language"
xm ns: xsd="http://ww. w3. org/ 2001/ XM_Schema"
target Nanmespace="htt p: // ww. opengi s. net/gm " el ement For nDef aul t =" qual i fi ed"
version="3.1.1">
<annot at i on>
<docunent ati on>GWL. Subset schena for
gm : _Feature, gnl:_FeatureCol |l ection, gnl: FeatureCollection,gm:_Coverage, gn
:RectifiedGidCoverage, gm : MeasureOr Nul | Li st Type, gl : Point,gm : LineString, g
m : Pol ygon, gm : Linear R ng, gm : Dictionary,gm : _Definition,gm:dictionaryEntr
y,gm : Dictionary, gn: BaseUnit, gm : Conventional Unit, gnl : DerivedUnit, gn : Proj
ect edCRS, gnl : Conver si on, gl : Geogr aphi cCRS, gm : cent er Li neOF, gnl : extent O, g
:QuantityList, gm: GeonetryPropertyType, gn : Pol ygonPropertyType, gm : defaul t S
tyle,gm:MiltiSurface,gm:Style,gm: _MtaData, witten by gml Subset. xslt.
</ docunent ati on>
</ annot ati on>
<i nport nanespace="http://ww.w3. org/ 1999/ x| i nk"
schenaLocat i on="xl i nks. xsd"/ >
<i nport nanespace="http://ww. w3. org/ 2001/ SM L20/ "
schenaLocati on="sm | 20. xsd"/ >
<i nport nanespace="http://ww. w3. org/ 2001/ SM L20/ Language"
schemalLocat i on="sm | 20- | anguage. xsd"/ >
<' - - ooy
<el ement nane="_Feature" type="gnl: Abstract FeatureType" abstract="true"
substitutionG oup="gm:_GW"/>
<' - - e
<conpl exType nane="Abstract Feat ureType" abstract="true">
<annot at i on>
<docunent ati on> An abstract feature provides a set of conmon
properties, including id, netaDataProperty, name and description inherited
from Abstract GVML.Type, plus boundedBy. A concrete feature type shall derive
fromthis type and specify additional properties in an application schemna.
A feature shall possess an identifying attribute ('id - 'fid has been
deprecat ed). </docunentation>
</ annot ati on>
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<conpl exCont ent >
<ext ensi on base="gm : Abstract G\LType" >
<sequence>
<el ement ref="gm : boundedBy" mi nQccurs="0"/>
<el ement ref="gm :location" m nCccurs="0">
<annot ati on>
<appi nf o>depr ecat ed</ appi nf o>
<docunent at i on>deprecated in GWL version
3. 1</ docunent at i on>
</ annot ati on>
</ el enent >
<l-- additional properties shall be specified in an
application schema -->
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - ey
<conpl exType nane="Abstract G\L.Type" abstract="true">
<annot ati on>
<docunent ati on>Al | conpl exContent GWL el enents are directly or
indirectly derived fromthis abstract supertype
establish a hierarchy of GW types that may be distinguished from other XM
types by their ancestry.
in this hierarchy may have an ID and are thus
ref erenceabl e. </ docunent ati on>
</ annot ati on>
<sequence>
<group ref="gm : Standar doj ect Properties"/>
</ sequence>
<attribute ref="gm:id" use="optional"/>
</ conpl exType>
<' - - e ey
<group nane="Standar dCbj ect Properties">
<annot at i on>
<docunent ati on>Thi s content nodel group naekes it easier to
construct types that
derive from Abstract G\WL.Type and its descendents "by restriction".
A reference to the group saves having to enunerate the standard object
properties. </docunentation>
</ annot ati on>
<sequence>
<el ement ref="gnm : netabDat aProperty" m nCccurs="0"
maxQccur s="unbounded"/ >
<el ement ref="gm :description" m nCccurs="0"/>
<el ement ref="gm :name" m nCccurs="0" maxCccur s="unbounded" >
<annot at i on>
<docunent ati on>Mul ti pl e nanes nmay be provi ded. These will
of ten be distingui shed by being assigned by different authorities, as
i ndi cated by the value of the codeSpace attribute. In an instance docunent
there will usually only be one nane per authority. </docunentation>
</ annot ati on>
</ el enent >
</ sequence>
</ group>
<' - - ey
<el ement nane="net aDat aProperty" type="gnl : Met aDat aPropertyType">
<annot at i on>
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<document ati on>Contains or refers to a nmetadata package that
contai ns netadata properties. </docunentation>
</ annot ati on>
</ el enent >
<' - - e
<conpl exType nane="Met aDat aPr opertyType" >
<annot at i on>
<docunent ati on>Base type for conplex netadata property
types. </ docunent at i on>
</ annot ati on>
<sequence m nCccurs="0">
<l-- <elenent ref="gm: MetaData"/> -->
<any processContents="|ax"/>
</ sequence>
<attributeGoup ref="gnl:Associati onAttributeG oup"/>
<attribute nane="about" type="anyURlI" use="optional"/>
</ conpl exType>
<' - - ey
<attributeGoup nane="Associ ati onAttributeG oup">
<annot at i on>
<docunent ati on>Attri bute group used to enable property elenents to
refer to their value renotely. It contains the sinmple |link conmponents from
xlinks.xsd, with all nenbers optional, and the renoteSchema attribute,
which is also optional. These attributes can be attached to any el enent,
thus allowing it to act as a pointer. The 'renpteSchema' attribute allows
an elenent that carries link attributes to indicate that the elenent is
declared in a renote schema rather than by the schema that constrains the
current document instance. </docunentation>
</ annot ati on>
<attributeGoup ref="xlink:sinpleLink"/>
<attribute ref="gm :renoteSchema" use="optional"/>
</attributeG oup>
<' - - ey
<attribute nanme="renoteSchema" type="anyURl ">
<annot at i on>
<docunent ati on>Ref erence to an XM. Schena fragnent that specifies
the content nodel of the propertys value. This is in conformance with the
XML Scherma Section 4.14 Referencing Schemas from El sewhere.
</ docunent ati on>
</ annot ati on>
</attribute>
<' - - ooy
<el ement nane="description" type="gm:StringO Ref Type">
<annot at i on>
<docunent ati on>Contai ns a sinple text description of the object,
or refers to an external description. </docunentation>
</ annot ati on>
</ el enent >
<' - - oo
<conpl exType nane="Stri ngOr Ref Type" >
<annot ati on>
<docunent ati on>type is avail able wherever there is a need for a
"text" type property. It is of string type, so the text can be included
inline, but the value can also be referenced renotely via xlinks fromthe
Associ ationAttributeGoup. If the renpte reference is present, then the
val ue obtained by traversing the link should be used, and the string
content of the el ement can be used for an annotation. </docunentation>
</ annot ati on>
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<si npl eCont ent >
<ext ensi on base="string">
<attributeGoup ref="gm :AssociationAttributeG oup"/>
</ ext ensi on>
</ si npl eCont ent >
</ conpl exType>
<' - e
<' - ey
<el ement nane="nane" type="gnl : CodeType">
<annot ati on>
<docunent ati on>Label for the object, normally a descriptive nane.
An obj ect may have several nanes, typically assigned by different
authorities. The authority for a name is indicated by the value of its
(optional) codeSpace attribute. The nane may or nmay not be uni que, as
determ ned by the rules of the organi zation responsible for the codeSpace.
</ docunent ati on>
</ annot ati on>
</ el enent >
<' - ey
<conpl exType nane="CodeType" >
<annot at i on>
<docunent ati on>Nane or code with an (optional) authority. Text
t oken.
If the codeSpace attribute is present, then its value should identify
a dictionary, thesaurus
or authority for the term such as the organi sati on who assi gned the
val ue,
or the dictionary fromwhich it is taken
A text string with an optional codeSpace attribute. </docunentation>
</ annot ati on>
<si npl eCont ent >
<ext ensi on base="string">
<attribute nanme="codeSpace" type="anyURlI" use="optional"/>
</ ext ensi on>
</ si npl eCont ent >
</ conpl exType>
<' - - oo ey
<attribute name="id" type="I1D">
<annot at i on>
<docunent at i on>Dat abase handl e for the object. It is of XM type
ID, so is constrained to be unique in the XML docunment within which it
occurs. An external identifier for the object in the formof a URI may be
constructed using standard XM. and XPoi nter methods. This is done by
concatenating the URI for the docunent, a fragnent separator, and the val ue
of the id attribute. </docunentation>
</ annot ati on>
</attribute>

<' - - ooy
<el ement nane="boundedBy" type="gnl : Boundi ngShapeType"/
<' - - ooy

<conpl exType nane="Boundi ngShapeType" >
<annot at i on>
<docunent at i on>Boundi ng shape. </ docunent ati on>
</ annot ati on>
<sequence>
<choi ce>
<el ement ref="gnm : Envel ope"/ >
<element ref="gm:Null"/>
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</ choi ce>
</ sequence>
</ conpl exType>

<' - - oo
<el ement nane="Envel ope" type="gnl : Envel opeType"/>
<' - - oo

<conpl exType nane="Envel opeType" >
<annot at i on>
<docunent at i on>Envel ope defines an extent using a pair of
positions defining opposite corners in arbitrary dinensions. The first
di rect
is the "lower corner" (a coordinate position consisting of all the
m ni mal ordinates for each dinmension for all points within the envel ope),
second one the "upper corner" (a coordinate position consisting of
all the maxi mal ordinates for each dinmension for all points within the
). </ docunent ati on>
</ annot ati on>
<choi ce>
<sequence>
<el ement nane="I| ower Corner" type="gnl : DirectPositionType"/>
<el ement nane="upper Corner" type="gmnl : DirectPositionType"/>
</ sequence>
<el ement ref="gm :coord" m nQccurs="2" naxCccurs="2">
<annot at i on>
<appi nf o>depr ecat ed</ appi nf 0>
<docunent at i on>deprecated with GV version
3. 0</ docunent at i on>
</ annot ati on>
</ el enent >
<el ement ref="gm :pos" m nCccurs="2" maxCQccurs="2">
<annot at i on>
<appi nf o>depr ecat ed</ appi nf 0>
<docunent ati on>Deprecated with GV version 3.1. Use the
explicit properties "lowerCorner" and "upper Corner"
i nst ead. </ docunent ati on>
</ annot ati on>
</ el enent >
<el ement ref="gnl : coordi nat es">
<annot at i on>
<docunent ati on>Deprecated with GW version 3.1.0. Use the
explicit properties "lowerCorner" and "upper Corner"
i nst ead. </ docunent ati on>
</ annot ati on>
</ el enent >
</ choi ce>
<attributeGoup ref="gnl : SRSRef er enceG oup"/ >
</ conpl exType>
<' - - ey
<conpl exType nane="Di rect Posi ti onType">
<annot at i on>
<docunent ati on>Di rect Positi on instances hold the coordinates for a
position within some coordinate reference system (CRS). Since
, as data types, will often be included in |arger objects (such as
geonetry el ements) that have references to CRS, the
"srsNane" attribute will in general be mssing, if this particular
DirectPosition is included in a larger elenment with such a reference to a
In this case, the CRSis inplicitly assuned to take on the val ue of
t he containing object's CRS. </docunentation>
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</ annot ati on>
<si npl eCont ent >
<ext ensi on base="gm : doubl eLi st ">
<attributeGoup ref="gnl: SRSRef er enceG oup"/ >
</ ext ensi on>
</ si npl eCont ent >
</ conpl exType>
<' - - e
<si npl eType nane="doubl eLi st" >
<annot at i on>
<docunent ati on>XM. Li st based on XM. Schema double type. An
el enent of this type contains a space-separated |ist of double
val ues</ docunent ati on>
</ annot ati on>
<list itenType="double"/>
</ si npl eType>
<' - - e
<' - - ey
<attributeG oup nanme="SRSRef erenceG oup" >
<annot at i on>
<docunent ati on>Optional reference to the CRS used by this
geonetry, with optional additional information to sinplify use when
nore conplete definition of the CRS is not needed. </docunentation>
</ annot ati on>
<attribute nanme="srsNane" type="anyURl" use="optional ">
<annot at i on>
<docunentation>In general this reference points to a CRS
i nstance of gnl: Coordi nat eRef er enceSyst enilype
(see coordi nat eRef erenceSyst ens. xsd). For well known references
it is not required that the CRS description exists at the
the URI points to. If no srsNane attribute is given, the CRS shal
be specified as part of the larger context this
elenent is part of, e.g. a geonetric element |ike point, curve,
etc. It is expected that this attribute will be specified
the direct position level only in rare cases. </ docunentation>
</ annot ati on>
</attribute>
<attribute nanme="srsD nension" type="positivelnteger" use="optional">
<annot at i on>
<docunent ati on>The "srsDinmension" is the length of coordinate
sequence (the nunber of entries in the list). This dinension is
by the coordinate reference system Wen the srsNane attribute is
omtted, this attribute shall be omtted. </docunentation>
</ annot ati on>
</attribute>
<attributeGoup ref="gnm : SRSI nformati onG oup"/ >
</attributeG oup>
<' - - ooy
<attributeG oup nane="SRSI nfornmati onG oup">
<annot at i on>
<docunent ati on>Opti onal additional and redundant information for a
CRS to sinplify use when a nore conplete definition of the
is not needed. This information shall be the sane as included in the
nore conplete definition of the CRS, referenced by the
attribute. Wien the srsName attribute is included, either both or
nei t her of the axisLabels and uoniabels attributes
be included. Wien the srsNanme attribute is omtted, both of these
attributes shall be onmitted. </docunentation>
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</ annot ati on>
<attribute name="axi sLabel s" type="gm : NCNaneLi st" use="optional ">
<annot at i on>
<docunentati on>Ordered list of labels for all the axes of this
CRS. The gnl: axi sAbbrev val ue should be used for these axis
, after spaces and forbiddden characters are renoved. Wen the
srsNanme attribute is included, this attribute is optional
the srsNane attribute is omtted, this attribute shall also be
omtted. </docunentation>
</ annot ati on>
</attribute>
<attribute name="uonlLabel s" type="gm : NCNaneLi st" use="optional ">
<annot at i on>
<document ati on>Ordered list of unit of measure (uom |abels for
all the axes of this CRS. The value of the string in the
: cat al ogSynbol shoul d be used for this uomlabels, after spaces
and forbi ddden characters are renoved. \Wen the
attribute is included, this attribute shall also be included. Wen
the axisLabels attribute is omtted, this attribute
al so be omtted. </docunentation>
</ annot ati on>
</attribute>
</attributeG oup>
<' - - ey
<si npl eType nane="NCNaneLi st" >
<annot ati on>
<docunent ati on>A set of values, representing a list of token with
the lexical value space of NCNanme. The tokens are seperated by
whi t espace. </ docunent ati on>
</ annot ati on>
<list itenlype="NCNanme"/>
</ si npl eType>
<' - - ey
<' - - ey
<el ement nane="coord" type="gm : CoordType">
<annot ati on>
<docunent ati on>Deprecated with GV 3.0 and included for backwards
conpatibility with GWL 2. Use the "pos" el enent instead. </ docunentation>
</ annot ati on>
</ el enent >
<' - - ooy
<conpl exType nane="Coor dType" >
<annot at i on>
<docunent ati on>Represents a coordinate tuple in one, two, or three
di nensi ons. Deprecated with GW 3.0 and repl aced by
. </ docunent at i on>
</ annot ati on>
<sequence>
<el ement nane="X" type="deci mal "/ >
<el ement nane="Y" type="decimal" m nCccurs="0"/>
<el ement nane="Z" type="decimal" m nCccurs="0"/>
</ sequence>
</ conpl exType>
<' - - ooy
<el ement nane="pos" type="gn : DirectPositionType">
<annot ati on>
<appi nf o>
<sch: pattern>

74 © Open Geospatial Consortium (2005)



OGC 05-047r2

<sch:rul e context="gm : pos">
<sch: extends rul e="CRSLabel s"/ >
</sch:rul e>
</ sch: pattern>
</ appi nf 0>
</ annot ati on>
</ el enent >
<' - - ey
<el ement nane="coordi nat es" type="gnm : Coordi nat esType" >
<annot ati on>
<docunent ati on>Deprecated with GV version 3.1.0.</docunentation>
</ annot ati on>
</ el enent >
<' - - e
<conpl exType nane="Coor di nat esType" >
<annot ati on>
<docunent ati on>Tabl es or arrays of tuples.
May be used for text-encoding of values froma table.
Actually just a string, but allows the user to indicate which
characters are used as separators.
The value of the 'cs' attribute is the separator for coordinate
val ues,
and the value of the
singl e space by default);
the default values may be changed to reflect |ocal usage.
Defaults to CSV within a tuple, space between tuples.
However, any string content will be schema-valid. </docunentation>
</ annot ati on>
<si npl eCont ent >
<ext ensi on base="string">

ts' attribute gives the tuple separator (a

<attribute name="decinal" type="string" default="."/>
<attribute name="cs" type="string" default=","/>
<attribute nane="ts" type="string" default=" "/>

</ ext ensi on>
</ si npl eCont ent >
</ conpl exType>

<' - - ey
<el ement nane="Nul | " type="gm : Nul | Type"/>
<' - - ey

<si npl eType nanme="Nul | Type" >
<annot ati on>
<docunentation>Utility type for null elenments. The value nmay be
sel ected fromone of the enunerated tokens, or may be a URI in which case
this should identify a resource which describes the reason for the null
</ docunent ati on>
</ annot ati on>
<uni on nenber Types="gm : Nul | Enunerati on anyURl "/ >
</ si npl eType>
<' - - o o o o e e . . . . . . . . . . . . . . . . . . S . S . S S S ) S S S S S S S . S S S S S S >
<si npl eType nane="Nul | Enuner ati on" >
<annot ati on>
<docunent ati on> Sone common reasons for a null val ue:

i nnapplicable - the object does not have a val ue
m ssing - The correct value is not readily available to the sender
of this data.
Furthernore, a correct val ue may not exist.
tenplate - the value will be available |ater
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unknown - The correct value is not known to, and not conputable by,
the sender of this data.
However, a correct val ue probably exists.
wi thheld - the value is not divul ged

other:reason - as indicated by "reason” string

Specific comunities nmay agree to assign nore strict semantics when
these terns are used in a particul ar context.
</ docunent at i on>
</ annot ati on>
<uni on>
<si npl eType>
<restriction base="string">
<enuneration val ue="inapplicable"/>
<enuneration val ue="m ssi ng"/ >
<enuneration val ue="tenpl ate"/>
<enuneration val ue="unknown"/ >
<enuneration val ue="w t hhel d"/>
</restriction>
</ si npl eType>
<si npl eType>
<restriction base="string">
<pattern val ue="other:\wW2,}"/>
</restriction>
</ si npl eType>

</ uni on>
</ si npl eType>
<' - - o e e e . . . . . . . . . . . . . . . e . B . S S . S B S S B B S S S S S S S S S S S S S S S >
<' - - o e o e e e . . . . . . . . . . . . . . . B . S S . ) S B S B B S S S S S S S S S S S S S S S >

<el ement nane="l ocati on" type="gmnl:Locati onPropertyType">
<annot at i on>
<docunent ati on>Deprecated in GW 3. 1.0</docunentation>
</ annot ati on>
</ el enent >
<' - - ey
<conpl exType nane="Locati onPropertyType">
<annot ati on>
<docunent at i on>Conveni ence property for generalised |ocation
A representative location for plotting or analysis.
O'ten augnented by one or nore additional geonetry properties with
nore specific senmantics. </docunentation>
<docunent ati on>Deprecated in GW 3. 1.0</docunentation>
</ annot ati on>
<sequence m nCccurs="0">
<choi ce>
<el ement ref="gm :_Geonetry"/>
<el ement ref="gm : Locati onKeyWord"/ >
<el ement ref="gnm :LocationString"/>
<element ref="gm:Null"/>
</ choi ce>
</ sequence>
<attributeGoup ref="gnl:Associati onAttributeG oup"/>
</ conpl exType>
<' - - ooy
<el ement nane="_Geonetry" type="gnl: Abstract GeonetryType"
abstract="true" substitutionG oup="gm:_GW">
<annot at i on>
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<documnent ati on>The "_Ceonetry" element is the abstract head of the
substituition group for all geonetry elenents of GW 3. This
pre-defined and user-defined geonetry el enents. Any geonetry el enent
shall be a direct or indirect extension/restriction
Abstract Geonet ryType and shall be directly or indirectly in the
substitution group of "_Geonetry". </ docunentati on>
<appi nf o>
<sch: pattern>
<sch:rul e context="gm :_Geonetry">
<sch: ext ends rul e="CRSLabel s"/>
</sch:rul e>
</ sch: pattern>
</ appi nf 0>
</ annot ati on>
</ el enent >
<' - - e
<conpl exType nane="Abstract GeonetryType" abstract="true">
<annot at i on>
<docunent ati on>Al | geonetry el enents are derived directly or
indirectly fromthis abstract supertype. A geonetry el enent nay
an identifying attribute ("gm:id"), a nane (attribute "nane") and a
description (attribute "description"). It may be associ at ed
a spatial reference system (attribute "srsNane"). The follow ng rul es
shal | be adhered: - Every geonetry type shall derive
this abstract type. - Every geonetry elenent (i.e. an elenment of a
geonetry type) shall be directly or indirectly in the
group of _Geonetry. </ docunentati on>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnl : Abstract G\LType" >
<attribute nanme="gid" type="string" use="optional">
<annot at i on>
<docunentati on>This attribute is included for backward
conpatibility with GWL 2 and is deprecated with GWL 3.
identifer is superceded by "gm:id" inherited from
Abstract G\LType. The attribute "gid" should not be used
and may be deleted in future versions of GWL without further
noti ce. </ docunent ati on>
</ annot ati on>
</attribute>
<attributeGoup ref="gnl: SRSRef er enceG oup"/ >
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - e ey
<el ement nane="_QGW" type="gnl: Abstract G\WL.Type" abstract="true"
substitutionG oup="gm :_Cbject">
<annot at i on>
<docunent ati on>d obal el ement which acts as the head of a
substitution group that may include any el ement which is a GW feature,
obj ect, geonetry or conpl ex val ue</docunentati on>
</ annot ati on>
</ el enent >
<' - - ooy
<el ement nane="_Qbj ect" abstract="true">
<annot at i on>
<docunent ati on>Thi s abstract elenent is the head of a
substituti onGroup hierararchy which may contain either sinpleContent or
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conpl exContent elements. It is used to assert the nodel position of
"class" elenments declared in other GWL schenas. </docunentation>
</ annot ati on>
</ el enent >

<' - - e e
<el enent nane="Locati onKeyWrd" type="gm : CodeType"/ >

<' - - e
<el ement nane="LocationString" type="gm:StringO Ref Type"/>
<' - - e

<el enent nane="_Feat ureCol | ecti on”
type="gmnl : Abstract Feat ureCol | ecti onType" abstract="true"
substituti onG oup="gm :_Feature"/>
<' - - o o o e e e . . . . . . . . e . . . . e . . . . B B B B . B B B B B B B B B B B B B B S S B B o >
<conpl exType nane="Abstract Feat ureCol | ecti onType" abstract="true">
<annot at i on>
<docunentation> A feature collection contains zero or nore
features. </docunentation>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnl : Abstract Feat ureType" >
<sequence>
<el ement ref="gn :featureMenber" m nOccurs="0"
maxQccur s="unbounded" / >
<el ement ref="gnl :featureMenbers" m nCccurs="0"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<' - - ooy )
<el ement nane="featureMenber" type="gm : Feat urePropertyType"/>
<' - - ooy )

<conpl exType nane="Feat ur ePropertyType">
<annot at i on>
<docunent ati on>Contai ner for a feature - foll ow
g : Associ ati onType pattern. </ docunentati on>
</ annot ati on>
<sequence m nCccurs="0">
<el ement ref="gm :_Feature"/>
</ sequence>
<attributeGoup ref="gnl :Associati onAttributeG oup"/>
</ conpl exType>

<' - - oo e }
<el ement nane="featureMenbers" type="gnl: FeatureArrayPropertyType"/>
<' - - ooy )

<conpl exType nane="Feat ur eArrayPropertyType">
<annot ati on>
<docunent ati on>Cont ai ner for features - foll ow
g : ArrayAssoci ati onType pattern. </ docunentation>
</ annot ati on>
<sequence>
<el ement ref="gm :_Feature" m nCccurs="0" nmaxCccurs="unbounded"/ >
</ sequence>
</ conpl exType>
<' - - e
<el ement nane="FeatureCol | ecti on" type="gmnl : FeatureCol | ecti onType"
substituti onG oup="gm :_ Feature"/>
<' - - oo
<conpl exType nane="Feat ureCol | ecti onType" >
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<annot at i on>
<docunent ati on> Concrete generic feature collection
</ docunent at i on>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnl : Abstract Feat ureCol | ecti onType"/ >
</ conpl exCont ent >
</ conpl exType>
<' - - ey
<el ement nane="_Coverage" type="gnl : Abstract CoverageType"
abstract="true" substitutionG oup="gmn:_Feature"/>
<' - - ey
<conpl exType nane="Abstract Cover ageType" abstract="true">
<annot ati on>
<docunent ati on>Abstract el ement which acts as the head of a
substitution group for coverages. Note that a coverage is a GW
f eat ure. </ docunent ati on>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnl : Abstract Feat ureType" >
<sequence>
<el ement ref="gm : domai nSet "/ >
<el ement ref="gnm :rangeSet"/>
</ sequence>
<attribute nanme="di nension" type="positivelnteger"
use="optional "/ >
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<' - - ooy
<el ement nane="donmi nSet" type="gnl : Domai nSet Type"/ >
<' - - ey

<conpl exType nane="Domai nSet Type" >
<annot ati on>
<docunent ati on>The spatiotenporal domain of a coverage.

Typical ly

* a geonetry collection,

* an inplicit geonetry (e.g. a grid),

* an explicit or inplicit collection of tine instances or periods, or
.B. Tenporal geonetric conplexes and tenporal grids are not yet inplenented
in GW. </ docunent ati on>

</ annot ati on>
<sequence m nCccurs="0">
<choi ce>
<el ement ref="gm :_Geonetry"/>
<el ement ref="gm:_Ti meCbject"/>
</ choi ce>
</ sequence>
<attributeGoup ref="gnl: Associati onAttri buteG oup"/>
</ conpl exType>
<' - - ooy
<el ement nane="_Ti neQbj ect" type="gm : Abstract Ti meCbj ect Type"
abstract="true" substitutionG oup="gm:_GW">
<annot ati on>
<docunentation xm :lang="en">
This abstract el enent acts as the head of the substitution group for
tenporal primtives and conpl exes.
</ docunent ati on>
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</ annot ati on>
</ el enent >
<' - - e
<conpl exType nane="Abstract Ti mreQbj ect Type" abstract="true">
<annot ati on>
<docunent ati on xm : |l ang="en">
The abstract supertype for tenporal objects.
</ docunent ati on>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnl : Abstract G\LType"/ >
</ conpl exCont ent >
</ conpl exType>

<' - - ey
<el ement nane="rangeSet" type="gnl : RangeSet Type"/ >
<' - - ey
<conpl exType nane="RangeSet Type" >

<choi ce>

<el ement ref="gnm : Val ueArray" maxCccur s="unbounded" >
<annot at i on>
<docunent ati on>each nenber _Value holds a tuple or "row'
fromthe equival ent tabl e</docunentation>
</ annot ati on>
</ el enent >
<group ref="gm : Scal ar Val ueLi st" maxQccur s="unbounded" >
<annot at i on>
<docunent ati on>each |ist holds the conplete set of one
scal ar conponent fromthe values - i.e. a "colum" fromthe equival ent
t abl e</ docunent ati on>
</ annot ati on>
</ group>
<el ement ref="gnl : Dat aBl ock" >
<annot at i on>
<docunentation>lts tuple list holds the val ues as space-
separat ed tupl es each of which contains conma-separated conponents, and the
tuple structure is specified using the rangeParaneters
property. </ docunent ati on>
</ annot ati on>
</ el enent >
<element ref="gm:File">
<annot ati on>
<docunentati on>a reference to an external source for the
data, together with a description of how that external source is
struct ured</ docunent ati on>
</ annot ati on>
</ el enent >
</ choi ce>
</ conpl exType>
<' - - ey
<el ement nane="Val ueArray" type="gnm : Val ueArrayType"
substitutionG oup="gmnl : Conposi t eVal ue" >
<annot ati on>
<appi nf o>
<sch: pattern nane="Check either codeSpace or uom not both">
<sch:rul e context="gmnl : Val ueArray">
<sch:report test="@odeSpace and @on >Val ueArray may not
carry both a reference to a codeSpace and a uonx/sch: report>
</sch:rul e>

80 © Open Geospatial Consortium (2005)



OGC 05-047r2

</ sch: pattern>
<sch: pattern nane="Check conponents are honogeneous">
<sch:rul e context="gn : Val ueArray" >
<sch: assert test="count(gm :val ueConponent/*) =
count (g : val ueConponent/*[ name() =
name(../../gn :val ueConponent[1]/*[1])])">All conponents of <sch:nane/>
shall be of the sanme type</sch:assert>
<sch: assert test="count(gmnl:val ueConponents/*) =
count (gn : val ueConponent s/ *[ nane() = nane(../*[1])])">All conponents of
<sch: nane/ > shall be of the sane type</sch:assert>
</sch:rul e>
</ sch: pattern>
</ appi nf 0>
<docunent ati on>A Value Array is used for honbgeneous arrays of
primtive and aggregate val ues. _Scal arVal ueList is preferred for arrays
of Scalar Values since this is nore efficient. Since "choice" is not
avail able for attribute groups, an external constraint (e.g. Schenatron)
woul d be required to enforce the selection of only one of these through
schenma val i dati on</ docunent ati on>
</ annot ati on>
</ el enent >
<' - - e
<conpl exType nane="Val ueArrayType" >
<annot at i on>
<docunent ati on>A Value Array is used for honbgeneous arrays of
primtive and aggregate val ues. The nenber val ues may be scal ars,
conposites, arrays or lists. ValueArray has the sanme content nodel as
Conposi teVal ue, but the menber val ues shall be honogeneous. The el enent
decl arati on contains a Schematron constraint which expresses this

restriction precisely. Si nce the nenbers are honbgeneous, the
ref erenceSystem (uom codeSpace) nmay be specified on the ValueArray itself
and inplicitly inherited by all the menbers if desired. Not e t hat

a_Scal arVal ueList is preferred for arrays of Scalar Values since this is a
nore efficient encoding. </ docunent ati on>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnl : Conposit eVal ueType" >
<attributeGoup ref="gnm :referenceSystenl/>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - ooy
<conpl exType nane="Conposit eVal ueType" >
<annot at i on>
<docunent at i on>Aggregate value built from other Val ues using the
Conposite pattern. It contains zero or an arbitrary nunber of
val ueConponent el enments, and zero or one val ueConponents el enents. It may
be used for strongly coupl ed aggregates (vectors, tensors) or for arbitrary
col |l ections of val ues. </ docunent ati on>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnl : Abstract G\LType" >
<sequence>
<el ement ref="gn : val ueConponent"” m nCccurs="0"
maxQccur s="unbounded"/ >
<el ement ref="gn : val ueConponents" m nCccurs="0"/>
</ sequence>
</ ext ensi on>
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</ conpl exCont ent >
</ conpl exType>
<' - - e
<el ement nane="val ueConponent" type="gnl : Val uePropertyType">
<annot ati on>
<document ati on>El ement which refers to, or contains, a Val ue.
s version is used in ConpositeVal ues. </ docunent ati on>
</ annot ati on>
</ el enent >
<' - - e
<conpl exType nane="Val uePropertyType">
<annot ati on>
<docunent ati on>G\VL property which refers to, or contains, a
ue</ docunent ati on>
</ annot ati on>
<sequence m nCccurs="0">
<group ref="gm : Val ue"/>
</ sequence>
<attributeGoup ref="gnl:Associati onAttributeG oup"/>
</ conpl exType>
<' - - ey
<group nane="Val ue">
<annot ati on>

<docunentation>Utility choice group which unifies generic Val ues

defined in this schema docunent with

and Tenporal objects and the Measures described above,
that any of these nmay be used w thin aggregate

Val ues. </ docunent at i on>

82

</ annot ati on>
<choi ce>
<l-- <elenment ref="gm: Value"/> -->
<group ref="gm : Val uethj ect"/ >
<el ement ref="gm:_Cbject"/>
<l-- <el ement ref="gm : Ceonetry"/>
<element ref="gm: TinmeCbject"/> -->
<element ref="gm:Null"/>
</ choi ce>
</ group>
<' - - ooy
<group nane="Val ueChj ect ">
<choi ce>
<group ref="gm : Scal ar val ue"/ >
<group ref="gm : Scal ar Val ueLi st"/ >
<group ref="gm : Val ueExtent"/ >
<el ement ref="gnl : Conposi teVal ue"/ >
</ choi ce>
</ group>
<' - - ooy
<group nane="Scal ar Val ue" >
<choi ce>
<el ement ref="gnm : Bool ean"/ >
<el ement ref="gn : Category"/>
<el ement ref="gm: Quantity"/>
<el ement ref="gm : Count"/>
</ choi ce>
</ group>
<' - - ooy
<el ement nane="Bool ean" type="bool ean">
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<annot at i on>
<documnent ati on>A val ue from two-val ued | ogic, using the XM. Schena
bool ean type. An instance nmay take the values {true, false, 1
0} . </ docunent ati on>
</ annot ati on>
</ el enent >
<' - - ey )
<el ement nane="Cat egory" type="gnl: CodeType">
<annot at i on>
<docunentation>A termrepresenting a classification. It has an
optional XM attribute codeSpace, whose value is a URI which identifies a
dictionary, codelist or authority for the term </docunentation>
</ annot ati on>
</ el enent >
<' - - e
<el ement nane="Quantity" type="gmnl: MeasureType">
<annot at i on>
<docunentati on>A nuneric value with a scale. The content of the
el enent is an anobunt using the XML Schenma type doubl e which permts deci nal
or scientific notation. An XM attribute uom (unit of nmeasure) is
requi red, whose value is a URI which identifies the definition of the scale
or units by which the numeric value shall be nultiplied.</docunentation>
</ annot ati on>
</ el enent >
<' - - oo ey
<conpl exType nane="MeasureType" >
<annot at i on>
<docunent ati on>Nunber with a scal e.
The value of uom (Units O Measure) attribute is a reference to a
Ref erence System for the amount, either a ratio or position scale.
</ docunent ati on>
</ annot ati on>
<si npl eCont ent >
<ext ensi on base="doubl e" >
<attribute name="uoni type="anyURl" use="required"/>
</ ext ensi on>
</ si npl eCont ent >
</ conpl exType>
<' - - ooy
<el ement nane="Count" type="integer">
<annot at i on>
<docunent ati on>An integer representing a frequency of
occurrence. </ docunent ati on>
</ annot ati on>
</ el enent >
<' - - ey
<group nane="Scal ar Val uelLi st" >
<choi ce>
<el ement ref="gnm : Bool eanLi st"/>
<el ement ref="gnm : CategoryList"/>
<el ement ref="gm: QuantityList"/>
<el ement ref="gm : CountList"/>
</ choi ce>
</ group>
<' - - ooy
<el ement nane="Bool eanLi st" type="gn : bool eanOr Nul | Li st">
<annot at i on>
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<docunent ati on>XM. Li st based on XML Schema bool ean type. An
el ement of this type contains a space-separated |list of bool ean val ues
{0,1,true, fal se} </ docunent ati on>
</ annot ati on>
</ el enent >
<' - - oo
<si npl eType nane="bool eanOr Nul | Li st">
<annot ati on>
<docunent ati on>XM. Li st based on the union type defined above. An
el enent declared with this type contains a space-separated |ist of bool ean
values {0,1,true,false} with null values interspersed as
needed</ docunent at i on>
</ annot ati on>
<list itemlype="gmnl :bool eanOrNull"/>
</ si npl eType>
<' - - ey
<si npl eType nane="bool eanOr Nul | ">
<annot at i on>
<docunent ati on>Uni on of the XML Schenma bool ean type and the GW
Nul | type. An el ement which uses this type may have content which is either
a bool ean {0,1,true,false} or a value from Nul | type</docunentati on>
</ annot ati on>
<uni on nenber Types="gm : Nul | Enunerati on bool ean anyURl "/ >
</ si npl eType>
<' - - e ey
<' - - ey
<el ement nane="Cat egorylList" type="gmnl: CodeOr Nul | Li st Type">
<annot ati on>
<docunent ati on>A space-separated list of terns or nulls. A single
XML attribute codeSpace may be provided, which authorises all the terns in
the list.</docunmentation>
</ annot ati on>
</ el enent >
<' - - ey
<conpl exType nane="CodeOr Nul | Li st Type" >
<annot ati on>
<docunent ati on>Li st of val ues on a uniform nom nal scale. List of
t ext tokens.
In a list context a token should not include any spaces, so xsd: Name
is used instead of xsd:string.
A menber of the list may be a typed null
If a codeSpace attribute is present, then its value is a reference to
a Reference Systemfor the value, a dictionary or code
l'i st.</docunentation>
</ annot ati on>
<si npl eCont ent >
<ext ensi on base="gm : NaneOr Nul | Li st">
<attribute nane="codeSpace" type="anyURlI" use="optional"/>
</ ext ensi on>
</ si npl eCont ent >
</ conpl exType>
<' - - ey
<si npl eType nane="NanmeOr Nul | Li st" >
<annot at i on>
<docunent ati on>XM. Li st based on the union type defined above. An
el enent declared with this type contains a space-separated |ist of Name
val ues with null values interspersed as needed</docunentati on>
</ annot ati on>
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<list itenType="gm : NaneOQr Nul | "/ >
</ si npl eType>
<' - - e
<si npl eType nanme="NameO Nul | ">
<annot at i on>
<docunent ati on>Uni on of the XML Schema Nane type and the GW
Nul | type. An el ement which uses this type may have content which is either
a Nanme or a value fromMNulltype. Note that a "Name" may not contain
whi t espace. </docunentation>
</ annot ati on>
<uni on nenber Types="gm : Nul | Enunerati on Nane anyURI "/ >
</ si npl eType>
<' - - e
<el ement nane="QuantityList" type="gmnl: MeasureO Nul | Li st Type">
<annot ati on>
<docunent ati on>A space separated |list of anounts or nulls. The
amounts use the XML Schenma type double. A single XM attribute uom (unit
of neasure) is required, whose value is a URl which identifies the
definition of the scale or units by which all the anbunts in the list shal
be mul tiplied. </docunentation>
</ annot ati on>
</ el enent >
<' - - ooy
<conpl exType nane="Measur eOr Nul | Li st Type" >
<annot at i on>
<docunent ati on>Li st of numbers with a uniform scal e.
A menber of the list nay be a typed null.
The value of uom (Units O Measure) attribute is a reference to
a Reference Systemfor the anmpbunt, either a ratio or position scale.
</ docunent ati on>
</ annot ati on>
<si npl eCont ent >
<ext ensi on base="gm : doubl eOrNul | Li st">
<attribute nanme="uoni type="anyURl" use="required"/>
</ ext ensi on>
</ si npl eCont ent >
</ conpl exType>
<' - - oo
<si npl eType nane="doubl eOr Nul | Li st">
<annot at i on>
<docunent ati on>XM. Li st based on the union type defined above. An
el enent declared with this type contains a space-separated |ist of double
val ues with null values interspersed as needed</docunentati on>
</ annot ati on>
<list itemlype="gm :doubl eONull"/>
</ si npl eType>
<' - - ooy
<si npl eType nanme="doubl eOrNul | ">
<annot ati on>
<docunent ati on>Uni on of the XML Schenma doubl e type and the GW
Nul l type. An el ement which uses this type may have content which is either
a double or a value from Nul |l type</docunentation>
</ annot ati on>
<uni on nenber Types="gml : Nul | Enunerati on doubl e anyURI "/ >
</ si npl eType>
<' - - ooy
<el ement nane="Count List" type="gm:integerONullList">
<annot ati on>
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<documnent ati on>A space-separated |ist of integers or
nul | s. </ docunent ati on>
</ annot ati on>
</ el enent >
<' - - oo
<si npl eType nanme="integerOrNul | Li st">
<annot at i on>
<docunent ati on>XM. Li st based on the union type defined above. An
el enent declared with this type contains a space-separated |ist of integer
val ues with null values interspersed as needed</docunentati on>
</ annot ati on>
<list itenmlype="gm :integerOrNull"/>
</ si npl eType>
<' - - ey
<si npl eType nane="integer O Nul | ">
<annot at i on>
<docunent ati on>Uni on of the XML Schenma integer type and the GW
Nul l type. An el ement which uses this type may have content which is either
an integer or a value from Nulltype</docunentation>
</ annot ati on>
<uni on nenber Types="gm : Nul | Enunerati on i nteger anyURl "/ >
</ si npl eType>

<' - - o o o e o e e . . . . . . . . . . . . . . S S S S . S B B B S S S S S S S S S S S S S S S S S >
<' - - o o o e o e e . . . . . . . . . . . . . . S S S S . S B B B S S S S S S S S S S S S S S S S S >
<group nane="Val ueExt ent ">

<choi ce>

<el ement ref="gnl : Cat egoryExtent"/>
<el ement ref="gm : QuantityExtent"/>
<el ement ref="gm : Count Extent"/>
</ choi ce>
</ group>
<' - - oo
<el ement nane="Cat egoryExtent" type="gnl: Cat egor yExt ent Type" >
<annot ati on>
<docunentation>Utility elenent to store a 2-point range of ordina
values. If one nmenber is a null, then this is a single ended
i nterval . </ docunentati on>
</ annot ati on>
</ el enent >
<' - - ey
<conpl exType nane="Cat egor yExt ent Type" >
<annot ati on>
<docunent ati on>Restriction of list type to store a 2-point range
of ordinal values. If one nenber is a null, then this is a single ended
i nterval . </ docunentati on>
</ annot ati on>
<si npl eCont ent >
<restriction base="gmnl : CodeOr Nul | Li st Type">
<l ength val ue="2"/>
</restriction>
</ si npl eCont ent >
</ conpl exType>
<' - - ooy
<el ement nane="QuantityExtent" type="gnm : QuantityExtentType">
<annot ati on>
<docunentation>Utility element to store a 2-point range of nuneric
values. If one nmenber is a null, then this is a single ended
i nterval . </ docunent ati on>
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</ annot ati on>
</ el enent >
<' - - o o e o o e e e . e . . . e . . e . . . . . e . e . e B e . e . B B B B B B B B B B B B B S >
<conpl exType nane="QuantityExt ent Type">
<annot ati on>
<docunent ati on>Restriction of list type to store a 2-point range
of nuneric values. If one nenber is a null, then this is a single ended
i nterval . </ docunent ati on>
</ annot ati on>
<si npl eCont ent >
<restriction base="gmnl : MeasureO Nul | Li st Type" >
<l ength val ue="2"/>
</restriction>
</ si npl eCont ent >
</ conpl exType>
<' - - o o o e o e e . . . . . . . . . . . . . . S S S S . S B B B S S S S S S S S S S S S S S S S S >
<el ement nane="Count Extent" type="gnl : Count Ext ent Type" >
<annot at i on>
<docunentation>Utility el ement to store a 2-point range of
frequency values. |If one nenber is a null, then this is a single ended
i nterval . </ docunentati on>
</ annot ati on>
</ el enent >
<' - - o e o . o . . . . . . . . . . . . . . . . S . . B S S S S S S S S S S S S S S S S S S S S S >
<si npl eType nane="Count Ext ent Type" >
<annot ati on>
<docunent ati on>Restriction of list type to store a 2-point range
of frequency values. |f one nmenber is a null, then this is a single ended
i nterval . </ docunent ati on>
</ annot ati on>
<restriction base="gml:integerONulllList">
<l ength val ue="2"/>
</restriction>
</ si npl eType>
<' - - o o o o e e . . . . . . . . . . . . . . . . . . . . ) S . S . ) S S S S S S . . S S S S S S >
<el ement nane="ConpositeVal ue" type="gnl : ConpositeVal ueType" >
<annot ati on>
<docunent at i on>Aggregate val ue built using the Conposite
pattern. </ docunent ati on>
</ annot ati on>
</ el enent >
<' - - o o o e e e . . . . . . . . . . . . . . . . e . . S ) S S S . ) S S S S S S S S S S S S S S >
<el ement nane="val ueConponents" type="gnl : Val ueArrayPropertyType">
<annot ati on>
<docunent ati on>El ement which refers to, or contains, a set of
honogeneousl y typed Val ues. </ docunent ati on>
</ annot ati on>
</ el enent >
<' - - o e o e e e . . . . . . . . . . . . . . . . . . . . . S S S . S S S S S S S S . S S S S S S >
<conpl exType nane="Val ueArrayPropertyType">
<annot at i on>
<docunent ati on>G\VL property which refers to, or contains, a set of
honogeneousl y typed Val ues. </ docunent ati on>
</ annot ati on>
<sequence>
<group ref="gm : Val ue" naxCccurs="unbounded"/ >
</ sequence>
</ conpl exType>
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<!-- e
<attributeG oup name="referenceSystent >
<attribute name="codeSpace" type="anyURl " use="optional"/>
<attribute name="uoni type="anyURl" use="optional"/>
</attributeG oup>

<!-- e
<el enent nane="Dat aBl ock" type="gnl : Dat aBl ockType"/>
<!-- e e
<conpl exType nane="Dat aBl ockType" >
<sequence>
<el ement ref="gnm :rangeParaneters"/>
<choi ce>

<el ement ref="gm :tuplelList"/>
<el ement ref="gn : doubl eO Nul | Tupl eLi st"/>
</ choi ce>
</ sequence>
</ conpl exType>

<!-- s ——————————> ]
<el ement nane="rangePar anet ers" type="gnl : RangePar anet ersType"/>
<!-- s ———————————> ]

<conpl exType nane="RangePar anet er sType" >
<annot ati on>
<docunent at i on>Met adat a about the rangeSet. Definition of record

structure.

This is required if the rangeSet is encoded in a DataBl ock
We use a gnl: _Value with enpty values as a map of the conposite val ue

structure. </ docunment ati on>

</ annot ati on>
<sequence m nCccurs="0">
<group ref="gm : Val ueChj ect"/ >
</ sequence>
<attributeGoup ref="gnl:Associati onAttri buteG oup"/>
</ conpl exType>

e enepe O
:élenent nanme="t upl eLi st" type="gnm : Coordi nat esType"/ > ”
el ement name= doubl e0r Nul | Tupl eLi st type="gnt  doubl 60 Nul I Li st*/ >
el ement name—File" type—'gm :FileTyperis ’
Ccompl exType name—'FileType s
<sequence>

<el ement ref="gm :rangeParaneters"/>
<el ement nane="fil eNane" type="anyURl"/>
<el ement nane="fileStructure" type="gml:Fil eVal ueModel Type"/>
<el ement nane="m nmeType" type="anyURl" m nCccurs="0"/>
<el ement nane="conpression" type="anyURI " m nCccurs="0"/>
</ sequence>
</ conpl exType>
<!-- ooy
<si npl eType nane="Fi | eVal ueMddel Type" >
<annot at i on>
<docunent ati on>Li st of codes that identifies the file structure

nodel for records stored in files. </docunentation>

88

</ annot ati on>
<restriction base="string">

<enuner ati on val ue="Record | nterl eaved"/>
</restriction>
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</ si npl eType>
<' - - e e
<el enent nanme="Rectifi ed& i dCover age"
type="gml : Rectifi edGi dCoverageType"
substitutionG oup="gm :_Di screteCoverage"/>
<' - - e
<conpl exType nane="Rectifi ed&i dCoverageType">
<conpl exCont ent >
<restriction base="gnl: AbstractDi screteCoverageType" >
<sequence>
<group ref="gmnl : St andar dObj ect Properties"/>
<el ement ref="gnm : boundedBy" m nQccurs="0"/>
<el ement ref="gm:rectifiedGidDomain"/>
<el ement ref="gnl :rangeSet"/>
<el ement ref="gnm : coverageFunction" m nCccurs="0"/>
</ sequence>
</restriction>
</ conpl exCont ent >
</ conpl exType>
<' - - ey
<conpl exType nane="Abstract D scret eCoverageType" abstract="true">
<annot ati on>
<docunent ati on>A di screte coverage consists of a donain set, range
set and optionally a coverage function. The donain set consists of either
geonetry or tenporal objects, finite in nunber. The range set is conprised
of a finite nunber of attribute values each of which is associated to every
direct position within any single spatiotenporal object in the domain. In
ot her words, the range val ues are constant on each spatiotenporal object in
the domain. This coverage function maps each el ement fromthe coverage
domain to an elenment in its range. This definition confornms to | SO
19123. </ docunent at i on>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnl : Abstract Cover ageType" >
<sequence>
<el ement ref="gm : coverageFunction" m nCccurs="0"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<' - - ey
<el ement nane="cover ageFuncti on" type="gnl : CoverageFuncti onType"/>
<' - - ooy

<conpl exType nane="Cover ageFuncti onType" >
<annot ati on>
<docunent ati on>The function or rule which defines the map from
nenbers of the domminSet to the range.
More functions will be added to this |ist</docunentation>
</ annot ati on>
<choi ce>
<el ement ref="gm : Mappi ngRul e"/ >
<el ement ref="gm :G&idFunction"/>
</ choi ce>
</ conpl exType>
<' - - o o o e e e . . . . . . . . . . . . . . B S . . S S S S S S S S S S S S S S S S S S S S S S >
<el ement nane="Mappi ngRul e" type="gmnl : Stri ngO Ref Type" >
<annot at i on>
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<documnent ati on>Descri ption of a rule for associating menbers from
t he domai nSet wi th nenbers of the rangeSet. </ docunentation>
</ annot ati on>
</ el enent >

<' - - e e
<el enent nanme="G i dFunction” type="gm : &G i dFuncti onType"/ >
<' - - e

<conpl exType nane="Gi dFuncti onType" >
<annot ati on>
<docunent at i on>Defi nes how values in the donain are mapped to the
range set. The start point and the sequencing rule are specified
her e. </ docunent ati on>
</ annot ati on>
<sequence>
<el ement nane="sequenceRul e" type="gmnl : SequenceRul eType"
m nCccur s="0">
<annot ati on>
<docunent ation>lf absent, the inplied value is
“Linear".</docunentati on>
</ annot ati on>
</ el enent >
<el ement nane="startPoint" type="gm:integerList" mnCccurs="0">
<annot ati on>
<docunent ati on>l ndex position of the first grid post, which
shall |ie somwhere in the GidEnvelope. |If absent, the startPoint is equa
to the value of gridEnvel ope::low fromthe grid definition.</docunentation>
</ annot ati on>
</ el enent >
</ sequence>
</ conpl exType>
<' - - ey
<conpl exType nane="SequenceRul eType" >
<si npl eCont ent >
<ext ensi on base="gm : SequenceRul eNanes" >
<attribute nanme="order" type="gm :IncrenentO der"”
use="optional "/ >
</ ext ensi on>
</ si npl eCont ent >
</ conpl exType>
<' - - ey
<si npl eType nane="SequenceRul eNanmes" >
<annot at i on>
<docunent ati on>Li st of codes (adopted from SO 19123 Annex C) that
identifies the rule for traversing a grid to correspond with the sequence
of nenbers of the rangeSet. </docunentation>
</ annot ati on>
<restriction base="string">
<enuner ati on val ue="Li near"/>
<enuner ati on val ue="Boust r ophedoni c"/ >
<enuner ation val ue="Cant or - di agonal "/ >
<enuneration val ue="Spiral"/>
<enuner ation val ue="Mrton"/>
<enuneration value="H | bert"/>
</restriction>
</ si npl eType>
<' - - ey
<si npl eType nane="I ncrenent O der" >
<annot ati on>
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<docunent ati on>The enuneration value here indicates the
increnentation order to be used on the first 2 axes, i.e. "+x-y" means
that the points on the first axis are to be traversed fromlowest to
hi ghest and the points on the second axis are to be traversed from hi ghest
to |l owest. The points on all other axes (if any) beyond the first 2 are
assunmed to increment fromlowest to highest.</docunentation>
</ annot ati on>
<restriction base="string">
<enuneration val ue="+x+y"/>
<enuneration val ue="+y+x"/>
<enuneration val ue="+x-y"/>
<enuneration val ue="-x-y"/>
</restriction>
</ si npl eType>
<' - - e
<si npl eType nane="int egerLi st">
<annot at i on>
<docunent ati on>XM. Li st based on XML Schenm integer type. An
el enent of this type contains a space-separated |ist of integer
val ues</ docunent ati on>
</ annot ati on>
<list itemlype="integer"/>
</ si npl eType>
<' - - ey
<el ement nane="rectified&idDonmai n" type="gm : RectifiedG i dDomai nType"
substituti onG oup="gmnl : domai nSet"/ >
<' - - ey
<conpl exType nane="Rectifi edGi dDomai nType" >
<conpl exCont ent >
<restriction base="gnl : Domai nSet Type" >
<sequence m nCccurs="0">
<el ement ref="gm :RectifiedGid"/>
</ sequence>
<attributeGoup ref="gnl:Associati onAttributeG oup"/>
</restriction>
</ conpl exCont ent >
</ conpl exType>
<' - - ooy
<el ement nane="RectifiedGid" type="gm:Rectified&idType"
substitutionGoup="gm: _InplicitCeonetry">
<annot ati on>
<docunent at i on>Shoul d be substituti onGoup="gm :Gid" but changed
in order to acconplish Xerces-J schena validati on</docunentati on>
</ annot ati on>
</ el enent >
<' - - ey
<conpl exType nane="RectifiedGidType" final ="#all">
<annot at i on>
<docunentation>A rectified grid has an origin and vectors that
define its post |ocations.</docunentation>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gm : Gi dType">
<sequence>
<el ement nane="origin" type="gnl: PointPropertyType"/>
<el ement nane="of fsetVector" type="gnl: Vector Type"
maxQOccur s="unbounded"/ >
</ sequence>
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</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - e
<conpl exType nane="Gi dType" >
<annot at i on>
<docunent ati on>An unrectified grid, which is a network conposed of
two or nore sets of equally spaced parallel lines in which the menbers of
each set intersect the nenbers of the other sets at right
angl es. </ docunent at i on>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnl : Abstract GeonetryType" >
<sequence>
<el ement nane="limts" type="gm:GidLimtsType"/>
<el ement nane="axi sNanme" type="string"
maxQccur s="unbounded"/ >
</ sequence>
<attribute nanme="di nension" type="positivelnteger"
use="required"/ >
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - ooy
<conpl exType nane="GidLi mtsType">
<sequence>
<el ement nane="G i dEnvel ope" type="gnl : Gi dEnvel opeType"/ >
</ sequence>
</ conpl exType>
<' - - ey
<conpl exType nane="G i dEnvel opeType" >
<annot ati on>
<docunent ati on>Provi des grid coordi nate val ues for the
di anetrically opposed corners of an envel ope that bounds a section of grid.
The value of a single coordinate is the nunber of offsets fromthe origin
of the grid in the direction of a specific axis.</docunentation>
</ annot ati on>
<sequence>
<el ement nane="low' type="gm :integerList"/>
<el ement nane="hi gh" type="gmi :integerList"/>
</ sequence>
</ conpl exType>
<' - - ey
<conpl exType nane="Poi nt PropertyType">
<annot at i on>
<docunent ati on>A property that has a point as its val ue domai n can
ei ther be an appropriate geonetry el ement encapsul ated in an
of this type or an XLink reference to a renote geonetry el enent
(where renote includes geonetry el enents | ocated
in the same docunent). Either the reference or the contained el enent
shal | be given, but neither both nor none.</docunentation>
</ annot ati on>
<sequence m nCccurs="0">
<el ement ref="gm :Point"/>
</ sequence>
<attributeGoup ref="gm:Associati onAttri buteG oup">
<annot ati on>
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<documnent ati on>This attri bute group includes the XLink
attributes (see xlinks.xsd). XLink is used in G\WL to reference renote
(i ncluding those el sewhere in the sane docunent). A sinple link
el enent can be constructed by including a specific
of XLink attributes. The XM Linking Language (XLink) is currently
a Proposed Recommendation of the Wrld Wde Web Consortium
allows elenents to be inserted into XM docunents so as to create
sophi sticated |inks between resources; such |links can be
to reference renote properties. A sinple link element can be used
to inplenment pointer functionality, and this functionality has
built into various GW 3 elenents by including the
gm : Associ ati onAttri but eG oup. </ docunent ati on>
</ annot ati on>
</attributeG oup>
</ conpl exType>
<' - - oo
<el enent nanme="Poi nt" type="gm : Poi nt Type"
substitutionG oup="gm :_GeonetricPrimtive"/>
<' - - e
<conpl exType nane="Poi nt Type" >
<annot at i on>
<docunent ati on>A Point is defined by a single coordinate
t upl e. </ docunent at i on>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnl : Abstract GeonetricPrimtiveType">
<sequence>
<choi ce>
<annot at i on>
<docunent ati on>GWL supports two different ways to
specify the direct poisiton of a point. 1. The "pos" elenment is of type
. </ docunent at i on>
</ annot ati on>
<el ement ref="gm : pos"/>
<el ement ref="gnl : coordi nat es">
<annot at i on>
<docunent ati on>Deprecated with GW version 3.1.0 for
coordi nates with ordi nate values that are nunbers. Use "pos"
The "coordinates" el ement shall only be used for
coordinates with ordinates that require a string
, €.9. DMB representations. </ docunentation>
</ annot ati on>
</ el enent >
<el ement ref="gnm :coord">
<annot at i on>
<docunent ati on>Deprecated with GW version 3.0. Use
i nstead. The "coord" elenent is included for
conpatibility with GW 2. </ docunentati on>
</ annot ati on>
</ el enent >
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - ey
<conpl exType nane="Abstract GeonetricPrimtiveType" abstract="true">
<annot at i on>

pos
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<documentation>This is the abstract root type of the geonetric
primtives. A geonetric primtive is a geonetric object that is not
further into other primtives in the system Al primtives are
oriented in the direction inplied by the sequence of their
t upl es. </ docunent at i on>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnl : Abstract GeonetryType"/ >
</ conpl exCont ent >
</ conpl exType>
<' - - e
<el enent nanme="_CeonetricPrimtive"
type="gml : Abstract GeonetricPrimtiveType" abstract="true"
substituti onG oup="gm :_GCeonetry">
<annot at i on>
<docunent ati on>The " GeonetricPrimtive" elenent is the abstract
head of the substituition group for all (pre- and user-defined)
primtives. </ docunentation>
</ annot ati on>
</ el enent >
<' - - ooy
<conpl exType nane="Vect or Type" >
<si npl eCont ent >
<restriction base="gm :DirectPositionType"/>
</ si npl eCont ent >
</ conpl exType>
<' - - ey
<el ement nane="_InplicitGeonetry" type="gnl: Abstract GeonetryType"
abstract="true" substitutionG oup="gm:_Geonmetry"/>
<' - - ooy
<el ement nane="_Di scr et eCover age"
type="gmnl : Abstract Di scret eCoverageType" abstract="true"
substituti onG oup="gm : _Coverage"/>
<' - - ey
<el ement nane="LineString" type="gm :LineStringType"
substitutionG oup="gm :_Curve"/>
<' - - ey
<conpl exType nane="Li neStringType">
<annot ati on>
<docunent ati on>A LineString is a special curve that consists of a
single segnent with linear interpolation. It is defined by two or nore
coordi nat e
, wth linear interpolation between them It is backwards conpati bl e
with the LineString of GW 2, GM LineString of |SO 19107 is
by LineStringSegnent. </ docunentati on>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gm : Abstract CurveType">
<sequence>
<choi ce>
<annot at i on>
<docunent ati on>G\WL supports two different ways to
specify the control points of a line string. 1. A sequence of "pos"
(DirectPositionType) or "pointProperty"
(Poi nt PropertyType) elenents. "pos" elenents are control points that are
only part
this curve, "pointProperty" elenments contain a point that
nmay be referenced from ot her geonetry el ements or reference
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poi nt defined outside of this curve (reuse of existing
points). 2. The "posList” element allows for a conpact way to
the coordinates of the control points, if all contro
points are in the sane coordinate reference systens and bel ong
this curve only. The nunber of direct positions in the
list shall be at |east two.</docunentation>
</ annot ati on>
<choi ce m nCccurs="2" nmaxCccur s="unbounded" >
<el ement ref="gm : pos"/>
<el ement ref="gnl : poi nt Property"/>
<el ement ref="gn : poi nt Rep">
<annot ati on>
<docunent ati on>Deprecated with GW. version 3.1.0.
Use "pointProperty" instead. |ncluded for backwards conpatibility
GW 3.0.0. </ docunent ati on>
</ annot ati on>
</ el enent >
<el ement ref="gn :coord">
<annot ati on>
<docunent ati on>Deprecated with GV version 3.0.
Use "pos" instead. The "coord" elenment is included for backwards
with GW 2. </docunent ati on>
</ annot ati on>
</ el enent >
</ choi ce>
<el ement ref="gnm : posList"/>
<el ement ref="gnm : coordinates">
<annot ati on>
<docunent ati on>Deprecated with GW. version 3.1.0.
Use "posList" instead. </docunentation>
</ annot ati on>
</ el enent >
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - oo
<conpl exType nane="Abstract CurveType" abstract="true">
<annot ati on>
<docunent ati on>An abstraction of a curve to support the different
| evel s of conplexity. The curve can always be viewed as a geonetric
, i.e. is continuous.</docunentation>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnl : Abstract GeonetricPrimtiveType"/>
</ conpl exCont ent >
</ conpl exType>
<' - - ooy
<el ement nane="poi nt Property" type="gm : Poi nt PropertyType">
<annot at i on>
<appi nf o>
<sch: pattern>
<sch: rul e context="gnl : poi nt Property">
<sch: extends rul e="href O Content"/>
</sch:rul e>
</ sch: pattern>
</ appi nf 0>
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<documnent ati on>Thi s property el ement either references a point via
the XLink-attributes or contains the point elenment. pointProperty
t he predefined property which can be used by GWL Application Schemas
whenever a GWL Feature has a property with a val ue that
substitutabl e for Point.</docunentation>
</ annot ati on>
</ el ement >
<' - - ey
<el ement nane="poi nt Rep" type="gnl : Poi nt PropertyType">
<annot at i on>
<docunent ati on>Deprecated with GW version 3.1.0. Use
"poi nt Property" instead. |ncluded for backwards conpatibility with GW
3.0.0. </ docunent ati on>
</ annot ati on>
</ el enent >
<' - - ey
<el ement nane="posList" type="gn : DirectPositionListType">
<annot ati on>
<appi nf o>
<sch: pattern>
<sch:rul e context="gm : posList">
<sch: ext ends rul e="CRSLabel s"/>
</sch:rul e>
</ sch: pattern>
</ appi nf 0>
<appi nf o>
<sch: pattern>
<sch:rul e context="gm : posList">
<sch: extends rul e="Count"/>
</sch:rul e>
</ sch: pattern>
</ appi nf 0>
</ annot ati on>
</ el enent >
<' - - ey
<conpl exType nane="Di rect Posi ti onLi st Type">
<annot at i on>
<docunent ati on>Di rect Posi ti onLi st instances hold the coordi nates
for a sequence of direct positions within the sane coordinate
system (CRS). </ docunent ati on>
</ annot ati on>
<si npl eCont ent >
<ext ensi on base="gnl : doubl eLi st">
<attributeGoup ref="gnl: SRSRef er enceG oup"/ >
<attribute name="count" type="positivelnteger" use="optional">
<annot ati on>
<docunent ati on>"count" allows to specify the nunber of
direct positions inthe list. If the attribute count is present then
attribute srsDi nension shall be present,
t 00. </ docunent ati on>
</ annot ati on>
</attribute>
</ ext ensi on>
</ si npl eCont ent >
</ conpl exType>
<' - - ooy
<el ement nane="_Curve" type="gnl: Abstract CurveType" abstract="true"
substitutionG oup="gm :_CGeonetricPrimtive">
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<annot at i on>
<docunent ati on>The " Curve" elenment is the abstract head of the
substituition group for all (continuous) curve el enents. </ docunentation>
</ annot ati on>
</ el enent >
<' - - e
<el ement nane="Pol ygon" type="gnl : Pol ygonType"
substituti onG oup="gm :_Surface"/>
<' - - e
<conpl exType nane="Pol ygonType" >
<annot at i on>
<docunent ati on>A Polygon is a special surface that is defined by a
singl e surface patch. The boundary of this patch is coplanar and the
pol ygon uses planar interpolation in its interior. It is backwards
conpatible with the Pol ygon of GML 2, GM Pol ygon of |SO 19107 is
i mpl ement ed by Pol ygonPat ch. </ docunent ati on>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnl : Abstract SurfaceType" >
<sequence>
<el ement ref="gm :exterior" m nCccurs="0"/>
<element ref="gm:interior" m nCccurs="0"
maxQccur s="unbounded"/ >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - ey
<conpl exType nane="Abstract SurfaceType">
<annot ati on>
<docunent ati on>
abstraction of a surface to support the different |evels of
conplexity. A surface is always a continuous regi on of a plane.
</ docunent ati on>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnl : Abstract GeonetricPrimtiveType"/>
</ conpl exCont ent >
</ conpl exType>
<' - - ey
<el ement nane="exterior" type="gmnl: Abstract R ngPropertyType">
<annot ati on>
<docunent ati on>A boundary of a surface consists of a nunber of
rings. In the normal 2D case, one of these rings is distinguished as being
the exterior boundary. In a general manifold this is not always possible,
in which case all boundaries shall be listed as interior boundaries, and
the exterior will be enpty.</docunentation>
</ annot ati on>
</ el enent >
<' - - ey
<conpl exType nane="Abstract R ngPropertyType">
<annot ati on>
<docunent ati on>
Encapsul ates a ring to represent the surface boundary
property of a surface.
</ docunent ati on>
</ annot ati on>
<sequence>
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<elenent ref="gm:_Ring"/>
</ sequence>
</ conpl exType>
<' - - e
<el ement nane="_Ring" type="gnl : Abstract R ngType" abstract="true"
substituti onG oup="gm :_GCeonetry">
<annot at i on>
<docunent ati on>The "_Ring" elenent is the abstract head of the
substituition group for all closed boundaries of a surface
pat ch. </ docunent ati on>
</ annot ati on>
</ el enent >
<' - - ey
<conpl exType nane="Abstract R ngType" abstract="true">
<annot ati on>
<docunent ati on>
abstraction of a ring to support surface boundaries of different
conpl exity.
</ docunent ati on>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gm : Abstract GeonmetryType"/ >
</ conpl exCont ent >
</ conpl exType>
<' - - ey
<el ement nane="interior" type="gmnl: AbstractRi ngPropertyType">
<annot ati on>
<docunent ati on>A boundary of a surface consists of a nunber of
rings. The "interior" rings seperate the surface / surface patch fromthe
area encl osed by the rings. </ docunentation>
</ annot ati on>
</ el enent >
<' - - ey
<el ement nane="_Surface" type="gnl: Abstract SurfaceType" abstract="true"
substitutionG oup="gm :_CeonetricPrimtive">
<annot ati on>
<docunent ati on>The " _Surface" elenent is the abstract head of the
substituition group for all (continuous) surface el ements. </ docunentati on>
</ annot ati on>
</ el enent >
<' - - ooy
<el ement nane="Li near R ng" type="gn : Li near R ngType"
substituti onG oup="gm:_R ng"/>
<' - - e
<conpl exType nane="Li near Ri ngType" >
<annot ati on>
<docunent ati on>A LinearRing is defined by four or nore coordinate
tuples, with linear interpolation between them the first and | ast
coordi nates shall be coincident. </docunentati on>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnl : Abstract Ri ngType">
<sequence>
<choi ce>
<annot at i on>
<docunent ati on>G\WL supports two different ways to
specify the control points of a linear ring.
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A sequence of "pos" (DirectPositionType) or "pointProperty"
(Poi nt PropertyType) el enents. "pos" elenents are control points that are
only part of this ring, "pointProperty” elenents contain a point that may
be referenced fromother geonetry el ements or reference another point
defined outside of this ring (reuse of existing points).
The "posList" elenent allows for a conpact way to specifiy the
coordi nates of the control points, if all control points are in the sane
coordi nate reference systens and belong to this ring only. The nunber of
direct positions in the list shall be at |east four.</docunentation>
</ annot ati on>
<choi ce m nCccurs="4" nmaxCccur s="unbounded" >
<el enent ref="gm :pos"/>
<el enent ref="gnl : poi nt Property"/>
<el enent ref="gnl : poi nt Rep" >
<annot at i on>
<document ati on>Deprecated with GW version 3.1.0.
Use "pointProperty" instead. Included for backwards conpatibility with GV
3.0.0. </docunent ati on>
</ annot ati on>
</ el ement >
</ choi ce>
<el ement ref="gm : posList"/>
<el ement ref="gnl : coordi nat es">
<annot at i on>
<docunent ati on>Deprecated with GW. version 3.1.0.
Use "posList" instead. </docunentation>
</ annot ati on>
</ el enent >
<el ement ref="gm :coord" m nQccurs="4"
maxQccur s=" unbounded" >
<annot at i on>
<docunent ati on>Deprecated with GV version 3.0 and
i ncl uded for backwards conpatibility with GW. 2. Use "pos" el enments
i nst ead. </ docunent ati on>
</ annot ati on>
</ el enent >
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - ey
<el ement nane="Di ctionary" type="gm :DictionaryType"
substitutionG oup="gm :Definition"/>
<' - - ey
<conpl exType nane="Di cti onaryType">
<annot at i on>
<docunent ati on>A non-abstract bag that is specialized for use as a
dictionary which contains a set of definitions. These definitions are
referenced fromother places, in the sane and different XM. docunents. In
this restricted type, the inherited optional "description" elenent can be
used for a description of this dictionary. The inherited optional "nane"
el enent can be used for the nane(s) of this dictionary. The inherited
"met aDat aProperty" el enents can be used to reference or contain nore
i nformation about this dictionary. The inherited required gm:id attribute
allows the dictionary to be referenced using this handle. </docunentation>
</ annot ati on>
<conpl exCont ent >
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<ext ensi on base="gm : DefinitionType">
<sequence m nCccurs="0" maxCccur s="unbounded" >
<choi ce>
<el ement ref="gm :dictionaryEntry">
<annot at i on>
<documnentation>An entry in this dictionary. The
content of an entry can itself be a lower level dictionary or definition
collection. This elenment follows the standard GWM. property nodel, so the
val ue may be provided directly or by reference. Note that if the value is
provided by reference, this definition does not carry a handle (gm:id) in
this context, so does not allow external references to this specific entry
in this context. When used in this way the referenced definition wll
usually be in a dictionary in the sane XM. docunent. </docunentation>
</ annot ati on>
</ el enent >
<element ref="gm:indirectEntry">
<annot at i on>
<docunentati on>An identified reference to a renote
entry in this dictionary, to be used when this entry should be identified
to allow external references to this specific entry. </docunentation>
</ annot ati on>
</ el enent >
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - ooy
<conpl exType nane="DefinitionType">
<annot at i on>
<docunent ati on>A definition, which can be included in or
referenced by a dictionary. In this extended type, the inherited
"description" optional elenent can hold the definition whenever only text
is needed. The inherited "nane" el enents can provi de one or nore brief
terms for which this is the definition. The inherited "nmetaDataProperty"
el ements can be used to reference or include nore infornation about this
definition. gnm:id attribute is required - it shall be possible to
reference this definition using this handle. </docunentation>
</ annot ati on>
<conpl exCont ent >
<restriction base="gmnl : Abstract G\L.Type" >
<sequence>
<el ement ref="gnm : netabDat aProperty” m nCccurs="0"
maxQOccur s="unbounded"/ >
<el ement ref="gm :description" m nCccurs="0"/>
<el ement ref="gn : name" nmaxCccur s="unbounded"/ >
</ sequence>
<attribute ref="gm:id" use="required"/>
</restriction>
</ conpl exCont ent >
</ conpl exType>

<' - - ey
<el ement nane="di ctionaryEntry" type="gm :DictionaryEntryType"/>
<' - - ey

<conpl exType nane="Di ctionaryEntryType">
<annot at i on>
<docunentation>An entry in a dictionary of definitions. An
instance of this type contains or refers to a definition object.
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nunber of definitions contained in this dictionaryEntry is restricted to
one, but a DefinitionCollection or Dictionary that contains multiple
definitions can be substituted if needed. Specialized descendents of this
dictionaryEntry mght be restricted in an application schema to allow only
i ncludi ng specified types of definitions as valid entries in a dictionary.
</ docunent ati on>
</ annot ati on>
<sequence m nCccurs="0">
<el ement ref="gm :Definition">
<annot at i on>
<docunent ati on>This elenent in a dictionary entry contains
the actual definition. </docunentation>
</ annot ati on>
</ el enent >
</ sequence>
<attributeGoup ref="gnm : Associati onAttri buteG oup">
<annot at i on>
<docunent ati on>A non-identified reference to a renote entry in
this dictionary, to be used when this entry need not be identified to allow
external references to this specific entry. The renote entry referenced
will usually be in a dictionary in the sane XM. docunent. This element wll
usual ly be used in dictionaries that are inside of another dictionary.
</ docunent ati on>
</ annot ati on>
</attributeG oup>
</ conpl exType>
<' - - e
<el ement nane="Definition" type="gm :DefinitionType"
substitutionG oup="gm:_GW"/>

<' - - ey
<el ement nane="indirectEntry" type="gml :|IndirectEntryType"/>
<' - - e

<conpl exType nane="Indirect EntryType" >
<annot at i on>
<docunentation>An entry in a dictionary of definitions that
contains a GVL object which references a renpte definition object. This
entry is expected to be convenient in allowing nultiple elenments in one XM
docunment to contain short (abbreviated XPointer) references, which are
resolved to an external definition provided in a Dictionary elenment in the
sane XM. docunent. Specialized descendents of this dictionaryEntry m ght be
restricted in an application schema to allow only including specified types
of definitions as valid entries in a dictionary. </docunentation>
</ annot ati on>
<sequence>
<el ement ref="gm : DefinitionProxy"/>
</ sequence>
</ conpl exType>
<' - - oo
<el ement nane="DefinitionProxy" type="gnm : DefinitionProxyType"
substitutionG oup="gm :Definition"/>
<' - - ey
<conpl exType nane="Defi niti onProxyType">
<annot at i on>
<docunent ati on>A proxy entry in a dictionary of definitions. An
el enent of this type contains a reference to a renote definition object.
This entry is expected to be convenient in allowing nultiple elenments in
one XM. docunment to contain short (abbreviated XPointer) references, which
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are resolved to an external definition provided in a Dictionary elenent in
the sanme XML docunent. </docunentation>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnl : Definiti onType">
<sequence>
<el enent ref="gn :definitionRef">
<annot at i on>
<docunentation>A reference to a renote entry in this
dictionary, used when this dictionary entry is identified to all ow externa
references to this specific entry. The renpote entry referenced can be in a
dictionary in the same or different XML docunent. </docunentation>
</ annot ati on>
</ el enent >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<' - - ey
<el ement nane="definitionRef" type="gmnl : ReferenceType"/>
<' - - ey

<conpl exType nane="Ref erenceType" >
<annot ati on>
<docunentation> A pattern or base for derived types used to
speci fy conplex types corresponding to a UML aggregation association. An
i nstance of this type serves as a pointer to a renote bject.
</ docunent ati on>
</ annot ati on>
<sequence/ >
<attributeGoup ref="gnl:AssociationAttributeG oup"/>
</ conpl exType>
<' - - e
<' - - ey
<el ement nane="BaseUnit" type="gnl : BaseUnit Type"
substituti onG oup="gm : UnitDefinition"/>
<' - - e ey
<conpl exType nane="BaseUnit Type" >
<annot ati on>
<docunentati on>Definition of a unit of neasure which is a base
unit fromthe systemof units. A base unit cannot be derived by
conbi nati on of other base units within this system Sonetines known as
“fundanental unit". </docunentation>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnm : UnitDefinitionType">
<sequence>
<el ement nane="uni tsSystem' type="gnl : ReferenceType"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - ey
<conpl exType nane="Uni tDefinitionType">
<annot ati on>
<docunent ati on>Definition of a unit of measure (or uom. The
definition includes a quantityType property, which indicates the phenonenon
to which the units apply, and a catal ogSynbol, which gives the short synbol
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used for this unit. This elenent is used when the relationship of this unit
to other units or units systens is unknown. </ docunentati on>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnm : DefinitionType">
<sequence>
<el ement ref="gnm :quantityType"/>
<el ement ref="gnl : catal ogSynbol " m nCccurs="0"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - e
<el ement nane="quantityType" type="gml:StringCO Ref Type">
<annot ati on>
<docunent ati on>I nformal description of the phenonenon or type of
quantity that is nmeasured or observed. For exanple, "length", "angle",
"tinme", "pressure", or "tenperature". Wen the quantity is the result of an
observati on or neasurenent, this termis known as Cbservabl e Type or
Measurand. </docunentati on>
</ annot ati on>
</ el enent >
<' - - ooy
<el ement nane="cat al ogSynbol " type="gm : CodeType" >
<annot at i on>
<docunent ati on>For gl obal understanding of a unit of neasure, it
is often possible to reference an itemin a catalog of units, using a
synbol in that catal og. The "codeSpace" attribute in "CodeType" identifies
a namespace for the catal og synbol value, and m ght reference the catal og.
The "string" value in "CodeType" contains the value of a synbol that is
uni que within this catal og namespace. This synbol often appears explicitly
in the catalog, but it could be a conbination of symbols using a specified
al gebra of units. For exanple, the synbol "cnml might indicate that it is
the "m' synbol conbined with the "c" prefix. </docunentation>
</ annot ati on>
</ el enent >
<' - - oo
<el ement nane="UnitDefinition" type="gm :UnitDefinitionType"
substitutionG oup="gm : Definition"/>
<' - - ey
<el ement nane="Conventional Unit" type="gmnl : Conventi onal Unit Type"
substitutionG oup="gm : UnitDefinition"/>
<' - - e
<conpl exType nane="Conventi onal Uni t Type">
<annot ati on>
<docunentati on>Definition of a unit of neasure which is related to
a preferred unit for this quantity type through a conversion formula. A
net hod for deriving this unit by al gebraic conbination of nore primtive
units, may al so be provided. </docunentation>
</ annot ati on>
<conpl exCont ent >
<ext ension base="gm : UnitDefinitionType">
<sequence>
<choi ce>
<el ement ref="gm : conversionToPreferredUnit"/>
<el ement ref="gm : roughConversi onToPreferredUnit"/>
</ choi ce>
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<el enent ref="gm :derivationUnitTerm m nCccurs="0"
maxQccur s="unbounded"/ >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - e
<el ement name="conversi onToPreferredUnit"
type="gmnl : Conver si onToPr ef erredUni t Type" >
<annot at i on>
<docunentati on>This elenent is included when this unit has an
accurate conversion to the preferred unit for this quantity type.
</ docunent ati on>
</ annot ati on>
</ el enent >
<' - - ey
<conpl exType nane="Conver si onToPr ef erredUni t Type" >
<annot at i on>
<docunent ati on>Rel ati on of a unit to the preferred unit for this
quantity type, specified by an arithnmetic conversion (scaling and/or
offset). A preferred unit is either a base unit or a derived unit sel ected
for all units of one quantity type. The mandatory attri bute "uont shal
reference the preferred unit that this conversion applies to. The
conversion is specified by one of two alternative elenents: "factor" or
“formul a". </docunentation>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gm : Uni t Of Measur eType" >
<choi ce>
<el ement nane="factor" type="double">
<annot at i on>
<docunent ati on>Speci fication of the scale factor by
whi ch a value using this unit of neasure can be multiplied to obtain the
correspondi ng val ue using the preferred unit of measure. </docunentation>
</ annot ati on>
</ el enent >
<el ement nane="fornul a" type="gmnl : Formul aType" >
<annot at i on>
<docunent at i on>Specification of the fornmula by which a
val ue using this unit of neasure can be converted to obtain the
correspondi ng val ue using the preferred unit of measure. </docunentation>
</ annot ati on>
</ el enent >
</ choi ce>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - ooy
<conpl exType nane="Uni t O Measur eType" >
<annot at i on>
<docunent ati on>Reference to a unit of neasure definition that
applies to all the nunerical values described by the el ement containing
this element. Notice that a conpl exType which needs to include the uom
attribute can do so by extending this conpl exType. Alternately, this
conpl exType can be used as a pattern for a new conpl exType.
</ docunent ati on>
</ annot ati on>
<sequence/ >
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<attribute name="uom' type="anyURl" use="required">
<annot at i on>
<docunent ati on>Reference to a unit of neasure definition
usual ly within the same XM. docunent but possibly outside the XM. docunent
which contains this reference. For a reference within the sane XM
docunment, the "#" synbol should be used, followed by a text abbreviation of
the unit nane. However, the "#" synbol may be optional, and still may be
interpreted as a reference. </docunentation>
</ annot ati on>
</attribute>
</ conpl exType>
<' - - e
<conpl exType nane="For nul aType" >
<annot at i on>
<documnent ati on>Pareneters of a sinple formula by which a val ue
using this unit of measure can be converted to the correspondi ng val ue
using the preferred unit of neasure. The fornula el enent contains el ements
a, b, c and d, whose values use the XML Schenma type "doubl e". These val ues
are used inthe formulay = (a + bx) / (c + dx), where x is a val ue using
this unit, and y is the corresponding value using the preferred unit. The
elenents a and d are optional, and if values are not provided, those
paraneters are considered to be zero. If values are not provided for both a
and d, the fornula is equivalent to a fraction with nunmerator and
denom nat or paraneters. </docunentation>
</ annot ati on>
<sequence>
<el ement nane="a" type="doubl e" m nCccurs="0"/>
<el ement nane="b" type="doubl e"/>
<el ement nane="c" type="doubl e"/>
<el ement nane="d" type="doubl e" m nCccurs="0"/>
</ sequence>
</ conpl exType>
<' - - ey
<el ement nane="roughConversi onToPreferredUnit"
type="gmnl : Conver si onToPr ef erredUni t Type" >
<annot at i on>
<docunentati on>This el enent is included when the correct
definition of this unit is unknown, but this unit has a rough or inaccurate
conversion to the preferred unit for this quantity type. </docunentation>
</ annot ati on>
</ el enent >

<' - - ey
<el ement nane="derivationUnitTern type="gnl:DerivationUnitTernType"/>
<' - - ooy

<conpl exType nane="DerivationUnit Ter niType" >
<annot at i on>
<docunent ati on>Definition of one unit termfor a derived unit of
neasure. This unit termreferences another unit of neasure (uom and
provides an integer exponent applied to that unit in defining the conpound
unit. The exponent can be positive or negative, but not zero.
</ docunent ati on>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gm : Uni t Of Measur eType" >
<attribute nanme="exponent" type="integer"/>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
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<' - - e
<el enent nanme="DerivedUnit" type="gm :DerivedUnitType"
substituti onG oup="gm :UnitDefinition"/>
<' - - oo
<conpl exType nane="Deri vedUnit Type">
<annot at i on>
<docunent ati on>Definition of a unit of neasure which is defined
t hrough al gebrai ¢ conbination of nore primtive units, which are usually
base units froma particular systemof units. Derived units based directly
on base units are usually preferred for quantities other than the base
units or fundanmental quantities within a system |[If a derived unit is not
the preferred unit, the Conventional Unit el ement shoul d be used
i nst ead. </ docunent ati on>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnml : UnitDefinitionType">
<sequence>
<el ement ref="gm :derivationUnitTerni
maxQccur s="unbounded"/ >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - ey
<el ement nane="Proj ect edCRS" type="gmnl : Proj ect edCRSType"
substitutionG oup="gm :_Ceneral Deri vedCRS"/ >
<' - - ey
<conpl exType nane="Proj ect edCRSType" >
<annot ati on>
<docunent ati on>A 2D coordi nate reference systemused to
approxi nate the shape of the earth on a planar surface, but in such a way
that the distortion that is inherent to the approximation is carefully
control l ed and known. Distortion correction is comonly applied to
cal cul at ed bearings and di stances to produce values that are a cl ose match
to actual field values. </docunmentation>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gm : Abstract Gener al Deri vedCRSType" >
<sequence>
<el ement ref="gm :usesCartesi anCs"/ >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - ey
<conpl exType nane="Abstract Gener al Deri vedCRSType" abstract="true">
<annot at i on>
<docunent ati on>A coordi nate reference systemthat is defined by
its coordinate conversion from another coordinate reference system (not by
a datum). This abstract conpl exType shall not be used, extended, or
restricted, in an Application Schema, to define a concrete subtype with a
neani ng equi valent to a concrete subtype specified in this docunent.
</ docunent ati on>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnl : Abstract Ref er enceSyst enilype" >
<sequence>
<el ement ref="gnm : baseCRS"/ >
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<el enent ref="gnl :defi nedByConversion"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - e
<conpl exType nane="Abstract Ref erenceSyst eniType" abstract="true">
<annot ati on>
<docunent ati on>Descri ption of a spatial and/or tenporal reference
system used by a dataset. </docunentation>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnl : Abstract Ref erenceSyst enBaseType" >
<sequence>
<el ement ref="gm :srsl D' m nQccurs="0"
maxQccur s=" unbounded" >
<annot at i on>
<docunent ati on>Set of alterative identifications of
this reference system The first srsID, if any, is normally the primary
identification code, and any others are aliases. </docunentation>
</ annot ati on>
</ el enent >
<el ement ref="gm :remarks" m nCccurs="0">
<annot ati on>
<docunent ati on>Comments on or information about this
reference system including source information. </docunentation>
</ annot ati on>
</ el enent >
<el ement ref="gnm :validArea" m nCccurs="0"/>
<el ement ref="gm :scope" m nCccurs="0"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - ooy
<conpl exType nane="Abstract Ref er enceSyst enBaseType" abstract="true">
<annot ati on>
<docunent at i on>Basi ¢ encodi ng for reference system objects,
sinplifying and restricting the DefinitionType as needed. </docunentation>
</ annot ati on>
<conpl exCont ent >
<restriction base="gnl:DefinitionType">
<sequence>
<el ement ref="gnm : netabDataProperty"” m nCccurs="0"
maxQccur s="unbounded"/ >
<el ement ref="gm :srsNane"/>
</ sequence>
<attribute ref="gm:id" use="required"/>
</restriction>
</ conpl exCont ent >
</ conpl exType>
<' - - ooy
<el ement nane="srsNanme" type="gnl : CodeType"
substitutionG oup="gm : nane" >
<annot at i on>
<docunent ati on>The nanme by which this reference systemis
identified. </docunmentation>
</ annot ati on>
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</ el enent >
<' - - o o e o o o e e . e . . . . . . . . . . . . e e e . e B e . B . B B B B B . B B B B B B B S >
<el enent nane="srsl D' type="gm :ldentifierType">
<annot at i on>
<docunent ati on>An identification of a reference system
</ docunent ati on>
</ annot ati on>
</ el enent >
<' - - o o o o e e e . . e . . . . . . . . . . . . . . e . . . e . e . B . . B B . B B B B S S S S o >
<conpl exType nane="ldentifierType">
<annot at i on>
<docunent ati on>An identification of a CRS object. The first use of
the lIdentifierType for an object, if any, is nornmally the prinmary
identification code, and any others are aliases. </docunentation>
</ annot ati on>
<sequence>
<el ement ref="gm : name">
<annot at i on>
<docunent ati on>The code or nane for this ldentifier, often
froma controlled Ilist or pattern defined by a code space. The optiona
codeSpace attribute is normally included to identify or reference a code
space wi thin which one or nore codes are defined. This code space is often
defined by sonme authority organi zati on, where one organi zati on nay define
nmul ti pl e code spaces. The range and format of each Code Space identifier is
defined by that code space authority. Information about that code space
authority can be included as netabDat aProperty el ements which are optionally
allowed in all CRS objects. </docunentation>
</ annot ati on>
</ el enent >
<el ement ref="gm :version" m nCccurs="0"/>
<el ement ref="gm :remarks" m nCccurs="0">
<annot ati on>
<docunent at i on>Remar ks about this code or alias.
</ docunent ati on>
</ annot ati on>
</ el enent >
</ sequence>
</ conpl exType>
<' - - o o o e e e . . . e . . . . . e . S . . . . . B . B S . . S B B B B B S S S S S S S S S S S S o >
<el ement nane="version" type="string">
<annot ati on>
<docunent ati on>l dentifier of the version of the associated
codeSpace or code, as specified by the codeSpace or code authority. This
version is included only when the "code" or "codeSpace" uses versions. Wen
appropriate, the version is identified by the effective date, coded using
| SO 8601 date format. </docunmentation>
</ annot ati on>
</ el enent >
<' - - o e o e o . . . . e . . . . . . . . . . . . S S S . ) . B S S S S S S S S S S S S S S S S S >
<el ement nane="remar ks" type="gmnl : StringO Ref Type">
<annot at i on>
<docunent ati on>l nf ormati on about this object or code. Contains
text or refers to external text. </docunentation>
</ annot ati on>
</ el enent >
<' - - o e o o o e . . . . . . . . . . . . . S . . S . S S S S S S S S S S S S S S S S S S S S S S >
<el ement nane="val i dArea" type="gnl : Ext ent Type">
<annot ati on>
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<document ati on>Area or region in which this CRS object is valid.
</ docunent ati on>
</ annot ati on>
</ el enent >
<' - - e
<conpl exType nane="Ext ent Type" >
<annot at i on>
<docunent ati on>l nf or mati on about the spatial, vertical, and/or
tenporal extent of a reference systemobject. Constraints: At |east one of
the el ements "description", "boundi ngBox", "boundi ngPol ygon",
"vertical Extent", and tenporal Extent" shall be included, but nore that one
can be included when appropriate. Furthernore, nore than one "boundi ngBox",
"boundi ngPol ygon", "vertical Extent", and/or tenporal Extent" el enent can be
i ncluded, with nore than one nmeani ng the union of the individual donains.
</ docunent ati on>
</ annot ati on>
<sequence>
<el ement ref="gnm :description" m nCccurs="0">
<annot at i on>
<docunent ati on>Descri ption of spatial and/or tenporal extent
of this object. </docunentation>
</ annot ati on>
</ el enent >
<choi ce>
<annot at i on>
<docunent at i on>Geogr aphi ¢ domain of this reference system
obj ect. </docunentation>
</ annot ati on>
<el ement ref="gnl : boundi ngBox" m nCccurs="0"
maxQccur s=" unbounded" >
<annot at i on>
<docunent ati on>Unordered |ist of bounding boxes (or
envel opes) whose union describes the spatial donain of this object.
</ docunent ati on>
</ annot ati on>
</ el enent >
<el ement ref="gnl : boundi ngPol ygon" m nCccurs="0"
maxQccur s=" unbounded" >
<annot at i on>
<docunent ati on>Unordered |ist of bounding pol ygons whose
uni on describes the spatial domain of this object. </docunentation>
</ annot ati on>
</ el enent >
</ choi ce>
<el ement ref="gm :vertical Extent" m nCccurs="0"
maxQccur s=" unbounded" >
<annot at i on>
<docunent ati on>Unordered |ist of vertical intervals whose
uni on describes the spatial domain of this object. </docunentation>
</ annot ati on>
</ el enent >
<el ement ref="gnm :tenporal Extent" m nCccurs="0"
maxQccur s=" unbounded" >
<annot at i on>
<docunent ati on>Unordered |ist of tine periods whose union
describes the spatial domain of this object. </docunentation>
</ annot ati on>
</ el enent >
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</ sequence>
</ conpl exType>
<' - - e
<el ement nane="boundi ngBox" type="gn : Envel opeType" >
<annot ati on>
<docunent ati on>A boundi ng box (or envel ope) defining the spatial
domai n of this object. </docunentation>
</ annot ati on>
</ el enent >
<' - - e
<el ement nane="boundi ngPol ygon" type="gn : Pol ygonType" >
<annot ati on>
<docunent at i on>A boundi ng pol ygon defining the horizontal spatial
domai n of this object. </docunentation>
</ annot ati on>
</ el enent >
<' - - ey )
<el ement nane="vertical Extent" type="gm : Envel opeType">
<annot ati on>
<docunent ati on>An interval defining the vertical spatial donain of
s object. </docunentation>
</ annot ati on>
</ el enent >
<' - - ey
<el ement nane="t enporal Extent" type="gnl : Ti nePeri odType" >
<annot at i on>
<docunent ati on>A tine period defining the tenporal domain of this
obj ect. </docunentation>
</ annot ati on>
</ el enent >
<' - - ey
<conpl exType nane="Ti mePeri odType" >
<conpl exCont ent >
<ext ensi on base="gnl : Abstract Ti neGeonetri cPrimtiveType">
<sequence>
<choi ce>
<el ement nane="begi nPosi ti on"
type="gmnl : Ti mrePosi ti onType"/ >
<el ement nane="begi n"
type="gm : Ti nel nst ant PropertyType"/ >
</ choi ce>
<choi ce>
<el ement nane="endPosition" type="gnm : Ti mePositionType"/>
<el ement nane="end" type="gnm : Ti mel nstant PropertyType"/>
</ choi ce>
<group ref="gm :tineLength" m nCccurs="0"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - ey
<conpl exType nane="Abstract Ti meGeonetricPrimtiveType" abstract="true">
<annot at i on>
<docunentation xm :lang="en">
The abstract supertype for tenporal geometric primtives.
A tenporal geonetry shall be associated with a tenporal reference
systemvia URI.

t hi
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ref erence system

8601. O her reference systens in conmon use include the GPS cal endar

and t he
Jul i an cal endar
</ docunent ati on>
</ annot ati on>
<conpl exCont ent

<ext ensi on base="gnml : Abstract TinePri mtiveType">
<attribute name="frame" type="anyURlI" use="optional"

def aul t ="#1 SO 8601"/ >
</ ext ensi on>
</ conpl exCont en

</ conpl exType>

>

t>

<' - - e
<conpl exType nane="AbstractTimePrimtiveType" abstract="true">

<annot at i on>

<docunentation xm :lang="en">
The abstract supertype for tenporal primtives.

</ docunent ati on>
</ annot ati on>
<conpl exCont ent

>

<ext ensi on base="gnl : Abstract Ti nehj ect Type" >

<sequence
<el ene

</ sequenc
</ ext ensi on>
</ conpl exCont en
</ conpl exType>

>

nt name="rel at edTi me" type="gnl : Rel at edTi neType"
m nCccur s="0" maxCccur s="unbounded"/ >

e>

t>

<' - - ey
<conpl exType nane="Rel at edTi meType" >

<conpl exCont ent

<ext ension base="gm : TinePrimtivePropertyType">

>

<attribute nanme="rel ati vePosition">

<si npl

eType>

<restriction base="string">

<enuner at i
<enuner at i
<enuner at i
<enuner at i
<enuner at i
<enuner at i
<enuner at i
<enuner at i
<enuner at i
<enuner at i
<enuner at i
<enuner at i
<enuner at i

on
on
on
on
on
on
on
on
on
on
on
on
on

</restriction>

</sinp
</attribu
</ ext ensi on>
</ conpl exCont en
</ conpl exType>

<' - - et e e

| eType>
te>

t>

val ue="Before"/>
val ue="After"/>
val ue="Begi ns"/ >
val ue="Ends"/ >

val ue="Duri ng"/ >
val ue="Equal s"/ >
val ue="Cont ai ns"/ >
val ue="CQverl aps"/ >
val ue="Meet s"/ >
val ue="COver | appedBy"/ >
val ue="Met By"/ >
val ue="BegunBy"/ >
val ue="EndedBy"/ >

<conpl exType nane="Ti mePrimtivePropertyType">
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<sequence m nCccurs="0">
<elenent ref="gm: _TinmePrimtive"/>
</ sequence>
<attributeGoup ref="gnl: Associati onAttri buteG oup"/>
</ conpl exType>
<' - - e
<el enent nanme="_TimePrimtive" type="gm :AbstractTinePrimtiveType"
abstract="true" substitutionG oup="gm:_Ti meCbject">
<annot at i on>
<document ati on xmi : | ang="en">
This abstract el enent acts as the head of the substitution group for
tenporal primtives.
</ docunent ati on>
</ annot ati on>
</ el enent >
<' - - ey
<conpl exType nane="Ti mePositi onType" final ="#all">
<annot at i on>
<docunentation xm :lang="en">Direct representation of a tenpora
position.
Indeterm nate time values are also allowed, as described in |1 SO 19108.
The indet erm nat ePosition
attribute can be used alone or it can qualify a specific value for
tenporal position (e.g. before
2002-12, after 1019624400).
For time values that identify position within a cal endar, the
cal endar EraNanme attribute provides
the nane of the calendar era to which the date is referenced (e.g. the
Meiji era of the Japanese cal endar).
</ docunent ati on>
</ annot ati on>
<si npl eCont ent >
<ext ensi on base="gm : Ti nePosi ti onUni on" >
<attribute name="frame" type="anyURlI" use="optional"
def aul t =" #l SO 8601"/ >
<attribute nanme="cal endar Er aNane" type="string"
use="optional "/ >
<attribute nane="indeterm natePosition"
type="gnl : Ti mel ndet er m nat eVal ueType" use="optional "/>
</ ext ensi on>
</ si npl eCont ent >
</ conpl exType>
<' - - ey
<si npl eType nane="Ti nePosi ti onUni on">
<annot at i on>
<docunent ati on xmi : | ang="en">
The | SO 19108: 2002 hi erarchy of subtypes for tenporal position are
col | apsed
by defining a union of XM. Schenma sinple types for indicating tenpora
position relative
to a specific reference system

Dates and dateTine may be indicated with varyi ng degrees of precision

dateTine by itself does not allow right-truncation, except for
fractions of seconds.

When used with non-Gregorian cal endars based on years, nonths, days,

the sane | exical representation should still be used, with |eading
zeros added if the
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year val ue woul d ot herwi se have fewer than four digits.

An ordinal position may be referenced via URl identifying the
definition of an ordinal era.

A tine coordinate value is indicated as a decimal (e.g. UNIX tinme, GPS
cal endar) .
</ docunent at i on>
</ annot ati on>
<uni on nenber Types="gm : Cal Date time dateTi ne anyURl decimal"/>
</ si npl eType>
<' - - e
<si npl eType nane="Cal Dat e" >
<annot at i on>
<docunentation xml : |l ang="en">
Cal endar dates may be indicated with varying degrees of precision
usi ng year, year-nonth, date.
When used with non-Gregorian cal endars based on years, nonths, days,
the sane | exical representation should still be used, with |eading
zeros added if the
year val ue woul d otherw se have fewer than four digits.
tinme is used for a position that recurs daily (see clause 5.4.4.2 of
| SO 19108: 2002) .
</ docunent ati on>
</ annot ati on>
<uni on nenber Types="date gYearMnth gYear"/>
</ si npl eType>
<l--
<l--
<l--
<l--
<l--
<l--
<I-- >
<si npl eType nane="Ti nel ndet er mi nat eVal ueType" >
<annot ati on>
<docunent ati on xnl :lang="en">
This enunerated data type specifies values for indeterm nate
positions.
</ docunent ati on>
</ annot ati on>
<restriction base="string">
<enuneration value="after"/>
<enuneration val ue="before"/>
<enuner ation val ue="now'/ >
<enuner ati on val ue="unknown"/ >
</restriction>
</ si npl eType>
<' - - ey
<conpl exType nane="Ti nel nst ant PropertyType">
<sequence m nCccurs="0">
<el ement ref="gm: Tinmelnstant"/>
</ sequence>
<attributeGoup ref="gnl :Associati onAttri buteG oup"/>
</ conpl exType>
<' - - ey
<el ement nane="Ti nel nstant" type="gn : Ti mel nst ant Type"
substitutionG oup="gm : _Ti meGeonetricPrimtive"/>
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<' - - e
<conpl exType nane="Ti mel nst ant Type" >
<annot at i on>
<docunent ati on>0Om t back- poi nters begunBy, endedBy.
</ docunent ati on>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnl : Abstract Ti neGeonetricPrimtiveType">
<sequence>
<el ement ref="gm :tinmePosition"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - ey
<el ement nane="tinmePosition" type="gnl: Ti mePositionType">
<annot ati on>
<docunent ati on>Di rect representation of a tenpora
posi ti on</ docunent ati on>
</ annot ati on>
</ el enent >
<' - - ey
<el enent nanme="_Ti mneGeonetricPrimtive"
type="gmnl : Abstract Ti mreGeonetricPrimtiveType" abstract="true"
substitutionGoup="gm: _TinePrimtive">
<annot at i on>
<docunentation xm :lang="en">
This abstract el enent acts as the head of the substitution group for
tenporal geonetric primtives.
</ docunent ati on>
</ annot ati on>
</ el enent >
<' - - ey
<group nanme="ti neLength">
<annot at i on>
<docunent ati on>This nodel group is provided as an alternative to
the abstract susbstituti onG oup head _tinelLength.
19136 conmment 411</docunentati on>
</ annot ati on>
<choi ce>
<el ement ref="gm :duration"/>
<element ref="gm:tinmelnterval"/>
</ choi ce>
</ group>
<' - - ey
<el ement nane="duration" type="duration">
<annot ati on>
<docunentation xm :lang="en">
This elenment is an instance of the primtive xsd:duration sinple type
to
enabl e use of the I SO 8601 syntax for tenporal length (e.g.
P5DT4H30M
It is a valid subtype of TineDurati onType according to section 3.14.6,
rule 2.2.4 in XM Schema, Part 1.
</ docunent ati on>
</ annot ati on>

</ el enent >
<' - - o ——————————————————— ) >
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<el enent nanme="tinelnterval" type="gnl:Tinelnterval Lengt hType">
<annot at i on>
<docunent ati on>
elenent is a valid subtype of TinmeDurationType
to section 3.14.6, rule 2.2.4 in XM Scherma, Part 1.
</ docunent ati on>
</ annot ati on>
</ el enent >
<' - - o o o e o e e . . e . P . . . . . . e e . B . . e . B . B B B B B S S S S S S B B B S S S S S o >
<conpl exType nane="Ti nel nt erval Lengt hType" final ="#all">
<annot ati on>
<docunent ation xnl : |l ang="en">
This type extends the built-in xsd:decinmal sinple type to allow
fl oati ng- poi nt
val ues for tenporal length. According to the |SO 11404 nodel you have
to use
positivelnteger together with appropriate values for radix and factor.
The
resolution of the tine interval is to one radix ~(-factor) of the
speci fied
tinme unit (e.g. unit="second", radix="10", factor="3" specifies a
resol ution
of mlliseconds). It is a subtype of TineDurationType.
</ docunent ati on>
</ annot ati on>
<si npl eCont ent >
<ext ensi on base="deci nal ">
<attribute name="unit" type="gm :Ti neUnitType" use="required"/>
<attribute nanme="radi x" type="positivelnteger" use="optional"/>
<attribute nanme="factor" type="integer" use="optional"/>
</ ext ensi on>
</ si npl eCont ent >
</ conpl exType>
<' - - o e o e e e e . . . . . . . . e . . . . . . . B . . B S B S S B B B B S S S S S S S S S S S S >
<si npl eType nanme="Ti meUni t Type" >
<annot ati on>
<docunentation xm : Il ang="en">
Standard units for neasuring tine intervals (see | SO 31-1).
</ docunent ati on>
</ annot ati on>
<uni on>
<si npl eType>
<restriction base="string">
<enuneration val ue="year"/>
<enuneration val ue="day"/ >
<enuner ation val ue="hour"/ >
<enuneration val ue="m nute"/>
<enuner ati on val ue="second"/ >
</restriction>
</ si npl eType>
<si npl eType>
<restriction base="string">
<pattern val ue="other:\w2,}"/>
</restriction>
</ si npl eType>
</ uni on>
</ si npl eType>
<' - - o o o e e . . . . . . . . . . . . . . . . S S S S S S S S S S ) S S S S S S S S S S S S S S >
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<el enent nanme="scope" type="string">
<annot at i on>
<document ati on>Descri pti on of domain of usage, or limtations of
usage, for which this CRS object is valid. </docunentation>
</ annot ati on>
</ el enent >
<' - - e R
<el ement nane="baseCRS" type="gnl : Coordi nat eRef er enceSyst enRef Type" >
<annot at i on>
<docunent ati on>Associ ation to the coordinate reference system used
by this derived CRS. </docunentation>
</ annot ati on>
</ el enent >
<' - - e
<conpl exType nane="Coor di nat eRef er enceSyst enRef Type" >
<annot at i on>
<docunent at i on>Associ ation to a coordi nate reference system
either referencing or containing the definition of that reference system
</ docunent ati on>
</ annot ati on>
<sequence m nCccurs="0">
<el ement ref="gm : _Coordi nat eRef erenceSysteni'/ >
</ sequence>
<attributeGoup ref="gnl: Associati onAttri buteG oup"/>
</ conpl exType>
<' - - ey
<el ement nane="_Coor di nat eRef er enceSyst enf'
type="gmnl : Abstract Ref er enceSyst eniType" abstract="true"
substitutionG oup="gm :_CRS">
<annot at i on>
<docunent ati on>A coordi nate reference system consists of an
ordered sequence of coordinate systemaxes that are related to the earth
through a datum A coordinate reference systemis defined by one datum and
by one coordinate system Most coordinate reference systemdo not nove
relative to the earth, except for engineering coordinate reference systens
defined on noving platfornms such as cars, ships, aircraft, and spacecraft.
For further information, see OGC Abstract Specification Topic 2.
reference systens are commonly divided into sub-types. The conmon
classification criterion for sub-typing of coordinate reference systens is
the way in which they deal with earth curvature. This has a direct effect
on the portion of the earth's surface that can be covered by that type of
CRS with an acceptabl e degree of error. The exception to the rule is the
subtype "Tenporal" which has been added by anal ogy. </docunentation>
</ annot ati on>
</ el enent >
<' - - ey
<el ement nane="_CRS" type="gnl : Abstract Ref er enceSyst emlype"
abstract="true" substitutionG oup="gm :_ReferenceSysteni>
<annot at i on>
<docunent ati on>Abstract coordi nate reference system usually
defined by a coordinate systemand a datum This abstract conpl exType shal
not be used, extended, or restricted, in an Application Schema, to define a
concrete subtype with a nmeani ng equivalent to a concrete subtype specified
in this docunment. </docunentation>
</ annot ati on>
</ el enent >
<' - - e
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<el enent nane="_Ref erenceSysteni type="gm : Abstract Ref erenceSyst enilype"
abstract="true" substitutionG oup="gm :Definition"/>
<' - - e
<el ement nane="defi nedByConversi on" type="gnm : General Conversi onRef Type" >
<annot at i on>
<docunent ati on>Associ ation to the coordinate conversion used to
define this derived CRS. </docunentation>
</ annot ati on>
</ el enent >
<' - - ey
<conpl exType nane="Gener al Conver si onRef Type" >
<annot at i on>
<docunent ati on>Associ ation to a general conversion, either
referencing or containing the definition of that conversion
</ docunent ati on>
</ annot ati on>
<sequence m nCccurs="0">
<el ement ref="gm : _General Conversion"/>
</ sequence>
<attributeGoup ref="gnl: Associati onAttri buteG oup"/>
</ conpl exType>
<' - - e
<el enent nane="_Cener al Conver si on"
type="gmnl : Abstract Gener al Conver si onType" abstract="true"
substituti onG oup="gm :_Cperation"/>
<' - - ooy
<conpl exType nane="Abstract Gener al Conver si onType" abstract="true">
<annot at i on>
<docunent ati on>An abstract operation on coordi nates that does not
i ncl ude any change of datum The best-known exanpl e of a coordinate
conversion is a nmap projection. The paraneters describing coordinate
conversions are defined rather than enpirically derived. Note that sone
conversions have no paraneters.
abstract conpl exType is expected to be extended for well-known operation
net hods wi th many Conversion instances, in Application Schemas that define
oper ati on- net hod- speci al i zed el ement nanes and contents. This conversion
uses an operation nmethod, usually wth associated paraneter val ues.
However, operation nethods and paraneter values are directly associ ated
with concrete subtypes, not with this abstract type. Al concrete types
derived fromthis type shall extend this type to include a "usesMethod"
el enent that references the "QperationMethod" elenment. Sinmilarly, al
concrete types derived fromthis type shall extend this type to include
zero or nore el enments each named "uses...Value" that each use the type of
an el enent substitutable for the "_general ParaneterVal ue" el enent.
</ docunent ati on>
</ annot ati on>
<conpl exCont ent >
<restriction base="gmnl : Abstract Coordi nat eQper ati onType" >
<sequence>
<el ement ref="gnm : netabDat aProperty"” m nCccurs="0"
maxQccur s="unbounded"/ >
<el ement ref="gnm : coordi nat eQper ati onNane"/ >
<el ement ref="gnm : coordi nateQperationl D' m nQccurs="0"
maxQccur s="unbounded"/ >
<el ement ref="gm :remarks" m nCccurs="0"/>
<el ement ref="gm :validArea" m nCccurs="0"/>
<el ement ref="gm :scope" m nCccurs="0"/>
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<el enent ref="gm : _positional Accuracy" m nCccurs="0"
maxQccur s="unbounded"/ >
</ sequence>
<attribute ref="gm:id" use="required"/>
</restriction>
</ conpl exCont ent >
</ conpl exType>
<' - - e
<conpl exType nane="Abstract Coordi nat eQper ati onType" abstract="true">
<annot at i on>
<docunent ati on>A nat hemati cal operati on on coordi nates that
transforms or converts coordi nates to another coordi nate reference system
Many but not all coordinate operations (fromCRS Ato CRS B) al so uniquely
define the inverse operation (fromCRS Bto CRS A). In sone cases, the
operation nethod algorithmfor the inverse operation is the sane as for the
forward algorithm but the signs of sone operation paraneter val ues shal
be reversed. In other cases, different algorithms are required for the
forward and inverse operations, but the same operation paraneter values are
used. If (sone) entirely different paraneter values are needed, a different
coordi nate operation shall be defined. </ docunentation>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnl : Abstract Coor di nat eOper ati onBaseType" >
<sequence>
<el ement ref="gm : coordi nateQperationl D' m nQccurs="0"
maxQccur s=" unbounded" >
<annot at i on>
<docunent ati on>Set of alternative identifications of
this coordinate operation. The first coordinateQperationlD, if any, is
normally the primary identification code, and any others are aliases.
</ docunent ati on>
</ annot ati on>
</ el enent >
<el ement ref="gm :remarks" m nCccurs="0">
<annot at i on>
<docunent ati on>Comments on or information about this
coordi nate operation, including source information. </docunentation>
</ annot ati on>
</ el enent >
<el ement ref="gnl : operationVersion" m nCccurs="0"/>
<el ement ref="gnm :validArea" m nCccurs="0"/>
<el ement ref="gm :scope" m nCccurs="0"/>
<el ement ref="gn : _positional Accuracy" m nCccurs="0"
maxQccur s=" unbounded" >
<annot at i on>
<docunent ati on>Unordered set of estimates of the
i npact of this coordinate operation on point position accuracy. G ves
position error estimates for target coordi nates of this coordinate
operation, assumng no errors in source coordi nates. </docunentation>
</ annot ati on>
</ el enent >
<el ement ref="gm :sourceCRS" m nCccurs="0"/>
<el ement ref="gnm :targetCRS" m nCccurs="0"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - ey
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<conpl exType nane="Abstract Coor di nat eOper ati onBaseType" abstract="true">
<annot at i on>
<docunent ati on>Basi ¢ encodi ng for coordi nate operation objects,
sinplifying and restricting the DefinitionType as needed. </docunentation>
</ annot ati on>
<conpl exCont ent >
<restriction base="gml :DefinitionType">
<sequence>
<el ement ref="gnm : netabDat aProperty"” m nCccurs="0"
maxQccur s="unbounded" / >
<el ement ref="gnm : coordi nat eQper ati onNane"/ >
</ sequence>
<attribute ref="gm:id" use="required"/>
</restriction>
</ conpl exCont ent >
</ conpl exType>
<' - - ey
<el ement nane="coor di nat eQper ati onNane" type="gnl : CodeType"
substitutionG oup="gm : nane" >
<annot at i on>
<docunent ati on>The nanme by which this coordi nate operation is
identified. </documentation>
</ annot ati on>
</ el enent >
<' - - ey
<el ement nane="coordi nateQperationl D' type="gm :ldentifierType">
<annot at i on>
<docunent ati on>An identification of a coordinate operation
</ docunent ati on>
</ annot ati on>
</ el enent >
<' - - ooy
<el ement nane="operationVersion" type="string">
<annot at i on>
<docunent ati on>Versi on of the coordinate transformation (i.e.
instantiation due to the stochastic nature of the paraneters). Mndatory
when describing a transformation, and should not be supplied for a
conversion. </docunentation>
</ annot ati on>
</ el enent >
<' - - ey
<el ement nane="_positional Accuracy"
type="gml : Abstract Posi ti onal AccuracyType" abstract="true"/>
<' - - ooy
<conpl exType nane="Abstract Positional AccuracyType" abstract="true">
<annot ati on>
<docunent ati on>Position error estimte (or accuracy) data.
</ docunent ati on>
</ annot ati on>
<sequence>
<el ement ref="gm : neasureDescription" m nCccurs="0"/>
</ sequence>
</ conpl exType>
<' - - ey
<el ement nane="neasur eDescri ption" type="gnm : CodeType">
<annot ati on>
<docunent ati on>A description of the position accuracy paraneter(s)
provi ded. </docunentation>
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</ annot ati on>
</ el enent >
<' - - e
<el ement nane="sour ceCRS" type="gml : CRSRef Type" >
<annot at i on>
<docunent ati on>Associ ation to the source CRS (coordi nate reference
system of this coordi nate operation. </docunentation>
</ annot ati on>
</ el enent >
<' - - e
<conpl exType nane="CRSRef Type" >
<annot at i on>
<docunent ati on>Associ ation to a CRS abstract coordi nate reference
system either referencing or containing the definition of that CRS.
</ docunent ati on>
</ annot ati on>
<sequence m nCccurs="0">
<el ement ref="gm:_CRS'/>
</ sequence>
<attributeGoup ref="gnl: Associati onAttributeG oup"/>
</ conpl exType>
<' - - ey
<el ement nane="t arget CRS" type="gnl : CRSRef Type" >
<annot ati on>
<docunent ati on>Associ ation to the target CRS (coordinate reference
systenm) of this coordinate operation. For constraints on nultiplicity of
"sourceCRS" and "target CRS', see UML nodel of Coordinate Qperation package
in OGC Abstract Specification topic 2. </docunentation>
</ annot ati on>
</ el enent >
<' - - ey
<el ement nane="_Qperation" type="gm : Abstract Coordi nat eCperati onType"
abstract="true" substitutionG oup="gmn:_Singl eCperation">
<annot ati on>
<docunent ati on>A paraneteri zed mat hemati cal operation on
coordi nates that transforms or converts coordi nates to another coordinate
reference system This coordinate operation uses an operation nethod,
usual ly with associ ated paraneter val ues. However, operation nmethods and
paraneter values are directly associated with concrete subtypes, not with
this abstract type.
abstract conpl exType shall not be directly used, extended, or restricted in
a conpliant Application Schema. </docunentation>
</ annot ati on>
</ el enent >
<' - - ooy
<el ement nane="_Si ngl eOperati on"
type="gmnl : Abstract Coordi nat eCper ati onType" abstract="true"
substitutionG oup="gm : _Coordi nat eOperati on">
<annot ati on>
<docunent ati on>A single (not concatenated) coordi nate operation.
</ docunent ati on>
</ annot ati on>
</ el enent >
<' - - ooy
<el ement nane="_Coor di nat eOper ati on"
type="gmnl : Abstract Coordi nat eQper ati onType" abstract="true"
substituti onG oup="gm : Definition"/>
<' - - ey
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<el enent nanme="usesCartesi anCS" type="gm : Cartesi anCSRef Type" >
<annot at i on>
<docunent ati on>Associ ation to the Cartesi an coordinate system used
by this CRS. </docunentation>
</ annot ati on>
</ el enent >
<' - - ey
<conpl exType nane="Cart esi anCSRef Type" >
<annot at i on>
<docunent at i on>Associ ation to a Cartesian coordi nate system
ei ther referencing or containing the definition of that coordi nate system
</ docunent ati on>
</ annot ati on>
<sequence m nCccurs="0">
<el ement ref="gnm : Cartesi anCS"/ >
</ sequence>
<attributeGoup ref="gnl: Associati onAttri buteG oup"/>
</ conpl exType>
<' - - oo
<el ement nane="Cartesi anCS" type="gnl: Cartesi anCSType"
substituti onG oup="gm : _Coordi nat eSysteni'/ >
<' - - ey
<conpl exType nane="Cart esi anCSType" >
<annot at i on>
<docunent ati on>A 1-, 2-, or 3-dinmensional coordinate system G ves
the position of points relative to orthogonal straight axes in the 2- and
3-di mensi onal cases. In the 1-dinensional case, it contains a single
strai ght coordinate axis. In the nulti-dinensional case, all axes shal
have the sane length unit of nmeasure. A CartesianCS shall have one, two, or
three usesAxis associations. </docunentation>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gmn : Abstract Coor di nat eSyst enilype"/ >
</ conpl exCont ent >
</ conpl exType>
<' - - ey
<conpl exType nane="Abstract Coor di nat eSyst enType" abstract="true">
<annot at i on>
<docunent ati on>A coordi nate system (CS) is the set of coordinate
system axes that spans a given coordi nate space. A CSis derived froma set
of (mathematical) rules for specifying how coordinates in a given space are
to be assigned to points. The coordinate values in a coordinate tuple shal
be recorded in the order in which the coordi nate system axes associ ati ons
are recorded, whenever those coordinates use a coordinate reference system
that uses this coordinate system This abstract conpl exType shall not be
used, extended, or restricted, in an Application Schema, to define a
concrete subtype with a nmeani ng equivalent to a concrete subtype specified
in this docunment. </docunentation>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnl : Abstract Coor di nat eSyst enBaseType" >
<sequence>
<el ement ref="gm:cslD'" m nCccurs="0" maxCccurs="unbounded" >
<annot at i on>
<docunent ati on>Set of alternative identifications of
this coordinate system The first csID, if any, is normally the primary
identification code, and any others are aliases. </docunentation>
</ annot ati on>
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</ el ement >
<el enent ref="gm :remarks" m nCccurs="0">
<annot at i on>
<docunent ati on>Comments on or information about this
coordi nate system including data source information. </docunentation>
</ annot ati on>
</ el enent >
<el ement ref="gm :usesAxi s" nmaxCccur s="unbounded" >
<annot ati on>
<docunent ati on>Or der ed sequence of associations to the
coordi nate system axes included in this coordi nate system </docunentation>
</ annot ati on>
</ el enent >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - o o o o e e . . . e . . . . . . . e . e B B . e B . B . B B B S B S S S S S B B S S S S S S S o >
<conpl exType nane="Abstract Coordi nat eSyst enBaseType" abstract="true">
<annot at i on>
<docunent at i on>Basi ¢ encodi ng for coordi nate system objects,
sinplifying and restricting the DefinitionType as needed. </docunentation>
</ annot ati on>
<conpl exCont ent >
<restriction base="gnl:DefinitionType">
<sequence>
<el ement ref="gnm : netabDat aProperty"” m nCccurs="0"
maxQccur s="unbounded"/ >
<el ement ref="gm :csNanme"/>
</ sequence>
<attribute ref="gm:id" use="required"/>
</restriction>
</ conpl exCont ent >
</ conpl exType>
<' - - o e o o e e . . . e . . . . . e . . . . . S . S S . S . B B S S S S S S S S S S S S S S S S S >
<el ement nane="csNane" type="gm : CodeType" substitutionG oup="gm : name">
<annot ati on>
<docunent ati on>The name by which this coordinate systemis
identified. </documentation>
</ annot ati on>
</ el enent >
<' - - o e o e o e . . . . . . . . S . . . . . . S . S S B S . S S S S S S S S S S S S S S S S S S S >
<el ement nane="csl D' type="gmnl:ldentifierType">
<annot ati on>
<docunent ati on>An identification of a coordinate system
</ docunent ati on>
</ annot ati on>
</ el enent >
<' - - o o o o e . . . . . . . . . . . . . . . . . . . B S S S S S S S S S S S S S S S S S S S S S S >
<el ement nane="usesAxi s" type="gmnl : Coordi nat eSyst emAxi sRef Type" >
<annot at i on>
<docunent ati on>Associ ation to a coordi nate system axi s.
</ docunent ati on>
</ annot ati on>
</ el enent >
<' - - o e o e . . . . . . . . . . . . . . . S . . . S S S S S S S S ) S S S S S S S S S S S S S S >
<conpl exType nane="Coor di nat eSyst emAxi sRef Type" >
<annot ati on>
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<docunent ati on>Associ ati on to a coordi nate system axi s, either
referencing or containing the definition of that axis. </docunentation>
</ annot ati on>
<sequence m nCccurs="0">
<el ement ref="gnl : Coordi nat eSyst emAxi s"/ >
</ sequence>
<attributeGoup ref="gnl: Associati onAttri buteG oup"/>
</ conpl exType>
<' - - e
<el ement nane="Coor di nat eSyst emAxi s" type="gnl : Coor di nat eSyst emAxi sType"
substitutionG oup="gm : Definition"/>
<' - - e
<conpl exType nane="Coor di nat eSyst emAxi sType" >
<annot at i on>
<docunent ati on>Definition of a coordi nate system axi s.
</ docunent ati on>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnl : Coor di nat eSyst emAxi sBaseType" >
<sequence>
<el ement ref="gm :axislD'" mnCccurs="0"
maxQccur s=" unbounded" >
<annot ati on>
<docunent ati on>Set of alternative identifications of
this coordinate systemaxis. The first axisID, if any, is nornally the
primary identification code, and any others are aliases. </docunentation>
</ annot ati on>
</ el enent >
<el ement ref="gm :remarks" m nCccurs="0">
<annot ati on>
<docunent ati on>Comments on or information about this
coordi nate system axi s, including data source information. </docunentation>
</ annot ati on>
</ el enent >
<el ement ref="gnl :axi sAbbrev"/>
<el ement ref="gn :axisDirection"/>
</ sequence>
<attribute ref="gm :uom' use="required"/>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - ey
<conpl exType nane="Coor di nat eSyst emAxi sBaseType" abstract="true">
<annot at i on>
<docunent at i on>Basi ¢ encodi ng for coordi nate system axi s objects,
sinplifying and restricting the DefinitionType as needed. </docunentation>
</ annot ati on>
<conpl exCont ent >
<restriction base="gnl:DefinitionType">
<sequence>
<el ement ref="gnm : netabDat aProperty"” m nCccurs="0"
maxQOccur s="unbounded"/ >
<el ement ref="gm : name">
<annot ati on>
<docunent ati on>The name by whi ch this coordinate
systemaxis is identified. </docunentation>
</ annot ati on>
</ el enent >
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</ sequence>
<attribute ref="gm :id" use="required"/>
</restriction>
</ conpl exCont ent >
</ conpl exType>
<' - - o o e o e e e . . e . . . . . . . . . . . . . . e . . . e . . . . B B . B B B B S S S S S S >
<el enent nanme="axi sI D' type="gm :ldentifierType">
<annot at i on>
<docunent ati on>An identification of a coordinate system axis.
</ docunent ati on>
</ annot ati on>
</ el enent >
<' - - o e o e e e . . . . . . . . . . e . . . . . . . B . S . S S S B B B B S S S S S S S S S S S S >
<el ement nane="axi sAbbrev" type="gnm : CodeType">
<annot at i on>
<docunent ati on>The abbrevi ati on used for this coordinate system
axis. This abbreviation can be used to identify the ordinates in a
coordi nate tuple. Exanples are X and Y. The codeSpace attribute can
reference a source of nmore information on a set of standardized
abbreviations, or on this abbreviation. </docunentation>
</ annot ati on>
</ el enent >
<' - - o e o o . e . . . . . . . . . . . . . e . B . S S . S S S S B B S S S S S S S S S S S S S S >
<el ement nane="axi sDirection" type="gm : CodeType">
<annot at i on>
<docunentation>Direction of this coordinate systemaxis (or in the
case of Cartesian projected coordinates, the direction of this coordinate
systemaxis at the origin). Exanples: north or south, east or west, up or
down. Wthin any set of coordi nate system axes, only one of each pair of
terns can be used. For earth-fixed CRSs, this direction is often
approxi mate and intended to provide a human interpretable neaning to the
axis. Wien a geodetic datumis used, the precise directions of the axes may
therefore vary slightly fromthis approximate direction. Note that an
Engi neeri ngCRS can i ncl ude specific descriptions of the directions of its
coordi nate system axes. For exanple, the path of a linear CRS axis can be
referenced in another docunment, such as referencing a GW feature that
references or includes a curve geonetry. The codeSpace attribute can
reference a source of nmore information on a set of standardi zed directions,
or on this direction. </docunentation>
</ annot ati on>
</ el enent >
<' - - o e o o o e . . . . . . . . . . . . . . . . S S S . B B B B S S S S S S S S S S S S S S S S S >
<attribute name="uom type="anyURl ">
<annot at i on>
<docunentati on>ldentifier of the unit of measure used for this
coordi nate system axis. The value of this coordinate in a coordinate tuple
shall be recorded using this unit of neasure, whenever those coordinates
use a coordinate reference systemthat uses a coordi nate systemthat uses
this axis.</docunentation>
</ annot ati on>
</attribute>
<' - - o o o e e . . . . . . . . . . . . . . . . S . . . . S S S S S ) S S S S S S S S S S S S S S S >
<el ement nane="_Coor di nat eSyst enf
type="gnl : Abstract Coor di nat eSyst enType" abstract="true"
substituti onG oup="gm : Definition"/>
<' - - o o o e e . . . . . . . . . . . . . . . . . . . S . ) S ) S . ) S S S S S S S S S S S . S S >
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<el ement nane="_Gener al Deri vedCRS"
type="gm : Abstract Gener al Deri vedCRSType" abstract="true"
substituti onG oup="gm : _Coor di nat eRef er enceSyst ent'/ >
<' - - e e
<el ement nane="Conversion" type="gnm : Conversi onType"
substituti onG oup="gm :_Ceneral Conversion"/>
<' - - e
<conpl exType nane="Conversi onType" >
<annot at i on>
<docunent ati on>A concrete operati on on coordi nates that does not
i ncl ude any change of Datum The best-known exanpl e of a coordinate
conversion is a map projection. The paraneters describing coordinate
conversions are defined rather than enpirically derived. Note that sone
conversi ons have no paraneters.
concrete conpl exType can be used with all operation nmethods, w thout using
an Application Schena that defines operation-nethod-specialized el enent
nanmes and contents, especially for nethods with only one Conversion
i nstance. </docunentation>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnl : Abstract Gener al Conver si onType" >
<sequence>
<el ement ref="gm : usesMet hod"/ >
<el ement ref="gm :usesVal ue" m nQccurs="0"
maxQccur s=" unbounded" >
<annot at i on>
<docunent ati on>Unordered |ist of conposition
associations to the set of paraneter val ues used by this conversion
operation. </docunentation>
</ annot ati on>
</ el enent >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - ooy
<el ement nane="usesMet hod" type="gnl: Qper ati onMet hodRef Type" >
<annot at i on>
<docunent ati on>Associ ation to the operation nmethod used by this
coordi nate operation. </docunentation>
</ annot ati on>
</ el enent >
<' - - ey
<conpl exType nane="Oper ati onMet hodRef Type" >
<annot ati on>
<docunent ati on>Associ ation to a concrete general - purpose operation
net hod, either referencing or containing the definition of that nethod.
</ docunent ati on>
</ annot ati on>
<sequence m nCccurs="0">
<el ement ref="gm : Operati onMet hod"/ >
</ sequence>
<attributeGoup ref="gnl :Associati onAttri buteG oup"/>
</ conpl exType>
<' - - ey
<el ement nane="COperati onMet hod" type="gm : Operati onMet hodType"
substituti onG oup="gm : Definition"/>
<' - - ey
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<conpl exType nane="Cper ati onMet hodType" >
<annot at i on>
<documnent ati on>Definition of an algorithmused to performa
coordi nate operation. Mst operation nethods use a nunber of operation
paraneters, although sone coordi nate conversions use none. Each coordinate
operation using the nethod assigns values to these paraneters.
</ docunent ati on>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gm : Oper ati onMet hodBaseType" >
<sequence>
<el ement ref="gm : nmethodl D' m nCccurs="0"
maxQccur s=" unbounded" >
<annot ati on>
<docunent ati on>Set of alternative identifications of
this operation method. The first nethodlD, if any, is nornmally the primary
identification code, and any others are aliases. </docunentation>
</ annot ati on>
</ el enent >
<el ement ref="gm :remarks" m nCccurs="0">
<annot ati on>
<docunent ati on>Comments on or information about this
operation nethod, including source information.</docunentation>
</ annot ati on>
</ el enent >
<el ement ref="gn : net hodFor nul a"/ >
<el ement ref="gm : sourceD nensions"/>
<el ement ref="gnl :target D nensions"/>
<el ement ref="gnm :usesParaneter" m nQccurs="0"
maxQccur s=" unbounded" >
<annot at i on>
<docunent ati on>Unordered |ist of associations to the
set of operation paraneters and paranmeter groups used by this operation
net hod. </docunentati on>
</ annot ati on>
</ el enent >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - e
<conpl exType nane="COperati onMet hodBaseType" abstract="true">
<annot at i on>
<docunent at i on>Basi ¢ encodi ng for operati on nmethod objects,
sinplifying and restricting the DefinitionType as needed. </docunentation>
</ annot ati on>
<conpl exCont ent >
<restriction base="gnl:DefinitionType">
<sequence>
<el ement ref="gnm : netabDat aProperty"” m nCccurs="0"
maxQccur s="unbounded"/ >
<el ement ref="gn : net hodNane"/ >
</ sequence>
<attribute ref="gm:id" use="required"/>
</restriction>
</ conpl exCont ent >
</ conpl exType>
<' - - ooy

126 © Open Geospatial Consortium (2005)



OGC 05-047r2

<el enent nane="net hodNane" type="gm : CodeType"
substituti onG oup="gm : nane" >
<annot at i on>
<docunent ati on>The nanme by which this operation nethod is
identified. </docunentation>
</ annot ati on>
</ el enent >
<' - - ey
<el ement nane="net hodl D' type="gmnl :ldentifierType">
<annot at i on>
<docunent ati on>An identification of an operation mnethod.
</ docunent ati on>
</ annot ati on>
</ el enent >
<' - - e
<el ement nane="net hodFor nul a" type="gm : CodeType" >
<annot ati on>
<docunent ati on>Fornul a(s) used by this operation nethod. The val ue
nmay be a reference to a publication. Note that the operation nethod may not
be analytic, in which case this elenent references or contains the
procedure, not an anal ytic formula.</docunentation>
</ annot ati on>
</ el enent >
<' - - e ey
<el ement nane="sour ceD nensi ons" type="positivelnteger">
<annot at i on>
<docunent ati on>Nunber of dinmensions in the source CRS of this
operation nethod. </docunentation>
</ annot ati on>
</ el enent >
<' - - ey
<el ement nane="t ar get Di nensi ons" type="positivelnteger">
<annot at i on>
<docunent at i on>Nunber of dinensions in the target CRS of this
operation nethod. </docunentation>
</ annot ati on>
</ el enent >
<' - - oo
<el ement nane="usesPar aneter"
type="gmnl : Abstract Gener al Oper at i onPar anet er Ref Type" >
<annot ati on>
<docunent ati on>Associ ati on to an operation paraneter or paraneter
group used by this operation nethod. </docunentation>
</ annot ati on>
</ el enent >
<' - - oo
<conpl exType nane="Abstract Gener al Oper at i onPar anet er Ref Type" >
<annot at i on>
<docunent at i on>Associ ation to an operation paraneter or group,
ei ther referencing or containing the definition of that parameter or group.
</ docunent ati on>
</ annot ati on>
<sequence m nCccurs="0">
<el ement ref="gm : _General Operati onParaneter"/>
</ sequence>
<attributeGoup ref="gnl:Associati onAttri buteG oup"/>
</ conpl exType>
<' - - ey
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<el enent nanme="_Cener al Qper at i onPar anet er "
type="gm : Abstract Gener al Qper at i onPar anet er Type" abstract ="true"
substituti onG oup="gm : Definition"/>
<' - - e
<conpl exType nane="Abstract Gener al Oper at i onPar anet er Type"
abstract="true">
<annot at i on>
<docunent ati on>Abstract definition of a paranmeter or group of
paraneters used by an operation nethod. </docunentation>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnl : DefinitionType">
<sequence>
<el ement ref="gm : m ni munCccurs" m nCccurs="0"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - ey
<el ement nane="m ni numOccurs" type="nonNegati vel nt eger">
<annot at i on>
<docunent ati on>The m ni num nunber of tines that values for this
paraneter group or paraneter are required. If this attribute is omtted,
the m ni mum nunber is one. </docunentation>
</ annot ati on>
</ el enent >
<' - - ey
<el ement nane="usesVal ue" type="gnl : Par anet er Val ueType" >
<annot ati on>
<docunent at i on>Conposi ti on associ ation to a paraneter val ue used
by this coordi nate operation. </docunentation>
</ annot ati on>
</ el enent >
<' - - ooy
<conpl exType nane="Par anet er Val ueType" >
<annot at i on>
<docunent ati on>A paraneter val ue, ordered sequence of val ues, or
reference to a file of paraneter values. This concrete conpl exType can be
used for operation nethods wi thout using an Application Schema that defines
oper ati on- net hod- speci al i zed el ement nanes and contents, especially for
net hods with only one instance. This conpl exType can be used, extended, or
restricted for well-known operation nethods, especially for nethods with
many i nstances. </docunentation>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gm : Abstract Gener al Par anet er Val ueType" >
<sequence>
<choi ce>
<el ement ref="gn :val ue"/>
<el ement ref="gn : dnsAngl eVval ue"/ >
<el ement ref="gm :stringVal ue"/>
<el ement ref="gnm :integerVal ue"/>
<el ement ref="gn : bool eanVal ue"/ >
<el ement ref="gm :val uelList"/>
<el ement ref="gm :integerVal ueList"/>
<el ement ref="gm :valueFile"/>
</ choi ce>
<el ement ref="gnm :val ue Paraneter"/>
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</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - ey
<conpl exType nane="Abstract Gener al Par anet er Val ueType" abstract="true">
<annot at i on>
<docunent at i on>Abstract paranmeter val ue or group of parameter
val ues.
abstract conpl exType is expected to be extended and restricted for
wel | - known operation nethods with many instances, in Application Schemas
t hat define operation-nethod-specialized el ement nanmes and contents.
Specific paranmeter value elenments are directly contained in concrete
subtypes, not in this abstract type. Al concrete types derived fromthis
type shall extend this type to include one "...Value" elenent with an
appropriate type, which should be one of the elenment types allowed in the
Par anet er Val ueType. In addition, all derived concrete types shall extend
this type to include a "val ueO Paraneter" el enent that references one
el enent substitutable for the "OperationParaneter" el enent.
</ docunent ati on>
</ annot ati on>
<sequence/ >
</ conpl exType>
<' - - ooy
<el ement nane="val ue" type="gml : MeasureType">
<annot at i on>
<docunent ati on>Nuneri ¢ val ue of an operation paraneter, with its
associ ated unit of measure. </docunentation>
</ annot ati on>
</ el enent >
<' - - ey
<el ement nane="dnsAngl eVal ue" type="gm : DMSAngl eType" >
<annot ati on>
<docunent ati on>Val ue of an angl e operation paraneter, in either
degree-m nut e-second format or single value format. </docunentation>
</ annot ati on>
</ el enent >
<' - - ooy
<conpl exType nane="DNMSAngl eType" >
<annot at i on>
<docunent ati on>Angl e val ue provided i n degree-m nute-second or
degree-mnute format. </docunentation>
</ annot ati on>
<sequence>
<el ement ref="gm : degrees"/>
<choi ce m nCccurs="0">
<el ement ref="gn : deci mal M nutes"/ >
<sequence>
<el ement ref="gm :mnutes"/>
<el ement ref="gn :seconds" m nCccurs="0"/>
</ sequence>
</ choi ce>
</ sequence>
</ conpl exType>

<' - - ooy
<el ement nane="degrees" type="gm : DegreesType"/>
<' - - ey

<conpl exType nane="DegreesType">
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<annot ati on>

<document ati on>l nt eger nunber of degrees, plus the angle
direction. This el enment can be used for geographic Latitude and Longitude.
For Latitude, the XM. attribute direction can take the values "N' or "S'
neani ng North or South of the equator. For Longitude, direction can take
the values "E' or "W, neaning East or West of the prime nmeridian. This
el ement can al so be used for other angles. In that case, the direction can
take the values "+" or "-" (of SignType), in the specified rotationa

direction froma specified reference direction. </docunentation>
</ annot ati on>

<si npl eCont ent >
<ext ensi on base="gml : Degr eeVal ueType" >
<attribute nanme="direction">
<si npl eType>
<uni on>
<si npl eType>
<restriction base="string">
<enuneration val ue="N'/>
<enuneration val ue="E"/>
<enuneration val ue="S"/>
<enuneration val ue="W/>
</restriction>
</ si npl eType>
<si npl eType>
<restriction base="gm :SignType"/>
</ si npl eType>
</ uni on>
</ si npl eType>
</attribute>
</ ext ensi on>
</ si npl eCont ent >
</ conpl exType>
N e e RS
<si npl eType name="Degr eeVal ueType" >
<annot ati on>
<docunent ati on>l nt eger nunber of degrees in a degree-m nute-second

or degree-minute angul ar val ue, w thout indication of direction
</ docunent ati on>

</ annot ati on>
<restriction base="nonNegati vel nt eger">
<max| ncl usi ve val ue="359"/>
</restriction>
</ si npl eType>
<l.. Zoooooooooooooooooooooooooooooooooooooooooooooooo
<si npl eType nane="Si gnType">
<annot at i on>
<docunentation>Utility type used in various places
- e.g. toindicate the direction of topol ogical objects;

"+" for forwards, or "-" for backwards. </ docunentation>
</ annot ati on>

<restriction base="string">
<enuner ation val ue="-"/>
<enuner ati on val ue="+"/>
</restriction>
</ si npl eType>

<| - - ey g
<el ement nane="deci nal M nut es" type="gnl : Deci mal M nut esType"/ >
<| - - ey

130

© Open Geospatial Consortium (2005)



OGC 05-047r2

<si npl eType nane="Deci mal M nut esType" >
<annot at i on>
<documnent ati on>Deci mal nunber of arc-minutes in a degree-mnute
angul ar val ue. </docunentation>
</ annot ati on>
<restriction base="deci nal ">
<m nl ncl usi ve val ue="0.00"/>
<maxExcl usi ve val ue="60. 00"/ >
</restriction>
</ si npl eType>

<' - - ey )
<el ement nane="m nut es" type="gm : ArcM nut esType"/ >
<' - - ey

<si npl eType nane="ArcM nut esType" >
<annot at i on>
<docunent ati on>l nt eger nunber of arc-mnutes in a degree-m nute-
second angul ar val ue. </docunentation>
</ annot ati on>
<restriction base="nonNegativel nteger">
<max| ncl usi ve val ue="59"/>
</restriction>
</ si npl eType>

<' - - oo }
<el ement nane="seconds" type="gm : ArcSecondsType"/ >
<' - - oo }

<si npl eType nane="Ar cSecondsType" >
<annot at i on>
<docunent at i on>Nunber of arc-seconds in a degree-m nute-second
angul ar val ue. </docunentation>
</ annot ati on>
<restriction base="deci nal ">
<m nl ncl usi ve val ue="0.00"/>
<maxExcl usi ve val ue="60. 00"/ >
</restriction>
</ si npl eType>
<' - - o e o o . . . . . . . . . . e . . . . . S B S S S S S S S S S ) S ) S S S S S S S S S S S S >
<el ement nane="stringVal ue" type="string">
<annot at i on>
<docunentation>String val ue of an operation paranmeter. A string
ue does not have an associated unit of neasure. </docunentation>
</ annot ati on>
</ el emrent >
<' - - o e o e e . . . . . . . . . . . . . . . . . . . S . S . S S . ) ) S S S S S S S S S S . S S >
<el ement nane="i nt eger Val ue" type="positivelnteger">
<annot at i on>
<docunent ati on>Posi tive i nteger value of an operation paraneter,
usual Iy used for a count. An integer value does not have an associated unit
of neasure. </docunentation>
</ annot ati on>
</ el ement >
<' - - o e o o e . . . . . . . . . . . . . . . . . . . . . ) . . S S ) S S S S S S S S S . S S . S >
<el ement nane="bool eanVal ue" type="bool ean">
<annot at i on>
<docunent at i on>Bool ean val ue of an operation paraneter. A Bool ean
ue does not have an associated unit of neasure. </docunentation>
</ annot ati on>
</ el ement >
<' - - o o o e e . . . . . . . . . . . . . . . . . . . . . S . . S . ) S S S S S S S . S S S S S S >

va

va
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<el enent nane="val ueLi st" type="gm : Measur eLi st Type" >
<annot at i on>
<document ati on>Or dered sequence of two or nore nuneric val ues of
an operation paraneter |list, where each value has the sanme associated unit
of neasure. An elenent of this type contains a space-separated sequence of
doubl e val ues. </docunentation>
</ annot ati on>
</ el enent >
<' - - e
<conpl exType nane="Measur eLi st Type" >
<annot ati on>
<docunent ati on>Li st of nunmbers with a uniform scal e.
The value of uom (Units O Measure) attribute is a reference to
a Reference Systemfor the anmpbunt, either a ratio or position scale.
</ docunent ati on>
</ annot ati on>
<si npl eCont ent >
<ext ensi on base="gnl : doubl eLi st">
<attribute name="uoni type="anyURl" use="required"/>
</ ext ensi on>
</ si npl eCont ent >
</ conpl exType>
<' - - ey
<el ement nane="i nt eger Val ueLi st" type="gml :integerList">
<annot at i on>
<docunent ati on>Or dered sequence of two or nore integer val ues of
an operation paranmeter list, usually used for counts. These integer val ues
do not have an associated unit of nmeasure. An elenent of this type contains
a space-separated sequence of integer values. </docunentation>
</ annot ati on>
</ el enent >
<' - - ey
<el ement nane="val ueFil e" type="anyURl ">
<annot at i on>
<docunent ati on>Reference to a file or a part of a file containing
one or nore paraneter val ues, each nunmeric value with its associated unit
of neasure. Wen referencing a part of a file, that file shall contain
nmultiple identified parts, such as an XM. encoded docunent. Furthernore,
the referenced file or part of a file can reference another part of the
same or different files, as allowed in XM. docunments. </docunentation>
</ annot ati on>
</ el enent >
<' - - ooy
<el ement nane="val ueXX Paraneter" type="gnl : Operati onPar anet er Ref Type" >
<annot ati on>
<docunent ati on>Associ ation to the operation paraneter that this is
a val ue of. </docunentation>
</ annot ati on>
</ el enent >
<' - - ey
<conpl exType nane="Oper ati onPar anet er Ref Type" >
<annot at i on>
<docunent ati on>Associ ati on to an operation paraneter, either
referencing or containing the definition of that paranmeter.
</ docunent ati on>
</ annot ati on>
<sequence m nCccurs="0">
<el ement ref="gn : Operati onParanmeter"/>
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</ sequence>
<attributeGoup ref="gm :AssociationAttributeG oup"/>
</ conpl exType>
<' - - e e
<el ement nane="COperationParaneter" type="gnm : Qperati onParanet er Type"
substitutionG oup="gm :_CGeneral QperationParaneter"/>
<' - - e
<conpl exType nane="Oper ati onPar anet er Type" >
<annot at i on>
<docunent ati on>The definition of a paraneter used by an operation
net hod. Most paraneter val ues are nuneric, but other types of paraneter
val ues are possible. This conpl exType is expected to be used or extended
for all operation nmethods, w thout defining operation-nethod-specialized
el ement nanmes. </docunentation>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnl : Oper ati onPar anet er BaseType" >
<sequence>
<el ement ref="gm :paraneterl D' m nCccurs="0"
maxQccur s=" unbounded" >
<annot at i on>
<docunent ati on>Set of alternative identifications of
this operation parameter. The first paraneterID, if any, is normally the
primary identification code, and any others are aliases. </docunentation>
</ annot ati on>
</ el enent >
<el ement ref="gm :remarks" m nCccurs="0">
<annot ati on>
<docunent ati on>Comments on or information about this
operation paraneter, including source information. </docunentation>
</ annot ati on>
</ el enent >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - ey
<conpl exType nane="Oper ati onPar anet er BaseType" abstract="true">
<annot at i on>
<docunent at i on>Basi ¢ encodi ng for operation parameter objects,
sinplifying and restricting the DefinitionType as needed. </docunentation>
</ annot ati on>
<conpl exCont ent >
<restriction base="gnl: Abstract Gener al Oper ati onPar anet er Type" >
<sequence>
<el ement ref="gnl : net aDat aProperty'
maxQccur s="unbounded"/ >
<el ement ref="gnl : paranet er Nane"/ >
<el ement ref="gm : m ni munmCccurs" m nCccurs="0"/>
</ sequence>
<attribute ref="gm:id" use="required"/>
</restriction>
</ conpl exCont ent >
</ conpl exType>
<' - ey
<el ement nane="par anet er Nane" type="gnl : CodeType"
substitutionG oup="gm : nane" >
<annot ati on>

m nCccur s="0"
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<documnent ati on>The name by which this operation parameter is
identified. </docunentation>
</ annot ati on>
</ el enent >
<' - - oo
<el enent nane="paraneterl D' type="gm :IldentifierType">
<annot at i on>
<docunent ati on>An identification of an operation paraneter.
</ docunent ati on>
</ annot ati on>
</ el enent >
<' - - ooy )
<el ement nane="Geogr aphi cCRS" type="gmnl : Geogr aphi cCRSType"
substitutionG oup="gm : _Coor di nat eRef er enceSyst ent'/ >
<' - - ey
<conpl exType nane="Geogr aphi cCRSType" >
<annot at i on>
<docunent ati on>A coordi nate reference system based on an
el | i psoi dal approxi mati on of the geoid; this provides an accurate
representation of the geonetry of geographic features for a large portion
of the earth's surface. </ docunentation>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnl : Abstract Ref er enceSyst enilype" >
<sequence>
<el ement ref="gn :usesEl |ipsoi dal CS"/ >
<el ement ref="gnm : usesCGeodeti cDat uni'/ >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - e
<el ement nane="usesEl | i psoi dal CS" type="gm : El | i psoi dal CSRef Type" >
<annot at i on>
<docunent ati on>Associ ation to the ellipsoidal coordinate system
used by this CRS. </docunentation>
</ annot ati on>
</ el enent >
<' - - ooy
<conpl exType nane="El | i psoi dal CSRef Type" >
<annot at i on>
<docunent ati on>Associ ation to an ellipsoidal coordinate system
either referencing or containing the definition of that coordi nate system
</ docunent ati on>
</ annot ati on>
<sequence m nCccurs="0">
<el ement ref="gm :ElIlipsoidal CS"/>
</ sequence>
<attributeGoup ref="gnl:AssociationAttributeG oup"/>
</ conpl exType>
<' - - ooy
<el ement nane="El | i psoi dal CS" type="gmi : El | i psoi dal CSType"
substituti onG oup="gml : _Coordi nat eSysteni'/ >
<' - - ooy
<conpl exType nane="El | i psoi dal CSType" >
<annot at i on>
<docunent ati on>A two- or three-di mensional coordinate systemin
whi ch position is specified by geodetic |atitude, geodetic |ongitude, and
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(in the three-di mensi onal case) ellipsoidal height. An Ellipsoidal CS shal
have two or three usesAxis associations. </docunentation>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnl : Abstract Coor di nat eSyst enilype"/ >
</ conpl exCont ent >
</ conpl exType>
<' - - ey
<el ement nane="usesGeodeti cDat uni’ type="gm : Geodeti cDat unRef Type" >
<annot at i on>
<docunent ati on>Associ ation to the geodeti ¢ datum used by this CRS
</ docunent ati on>
</ annot ati on>
</ el enent >
<' - - e
<conpl exType nane="Geodeti cDat unRef Type" >
<annot ati on>
<docunent ati on>Associ ation to a geodetic datum either referencing
or containing the definition of that datum </docunentation>
</ annot ati on>
<sequence m nCccurs="0">
<el ement ref="gnm : Geodeti cDat uni'/ >
</ sequence>
<attributeGoup ref="gnl: Associati onAttri buteG oup"/>
</ conpl exType>
<' - - ey
<el ement nane="Geodeti cDatuni’ type="gmnl : Geodeti cDat unirype"
substitutionG oup="gm :_Datun'/>
<' - - ey
<conpl exType nane="Geodeti cDat unilype" >
<annot ati on>
<docunent ati on>A geodeti c datum defines the precise |ocation and
orientation in 3-dinensional space of a defined ellipsoid (or sphere) that
approxi mates the shape of the earth, or of a Cartesian coordi nate system
centered in this ellipsoid (or sphere). </docunentation>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gm : Abstract Dat uniType" >
<sequence>
<el ement ref="gm :usesPrinmeMeridi an"/>
<el ement ref="gm :usesEl lipsoid"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - ooy
<conpl exType nane="Abstract Dat unifype" abstract="true">
<annot at i on>
<docunent ati on>A datum specifies the relationship of a coordinate
systemto the earth, thus creating a coordinate reference system A datum
uses a paraneter or set of paraneters that determne the |ocation of the
origin of the coordinate reference system Each datum subtype can be
associated with only specific types of coordinate systens. This abstract
conpl exType shall not be used, extended, or restricted, in an Application
Schema, to define a concrete subtype with a meani ng equivalent to a
concrete subtype specified in this docunent. </docunentation>
</ annot ati on>
<conpl exCont ent >
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<ext ensi on base="gm : Abstract Dat unBaseType" >
<sequence>
<el enent ref="gm :datum D' m nCccurs="0"
maxQccur s="unbounded" >
<annot at i on>
<docunent ati on>Set of alternative identifications of
this datum The first datum D, if any, is normally the primary
identification code, and any others are aliases. </docunentation>
</ annot ati on>
</ el enent >
<el ement ref="gm :remarks" m nCccurs="0">
<annot at i on>
<docunent ati on>Comments on this reference system
i ncl udi ng source information. </docunentation>
</ annot ati on>
</ el enent >
<el ement ref="gm :anchorPoint" m nCccurs="0"/>
<el ement ref="gm :realizati onEpoch" m nCccurs="0"/>
<el ement ref="gnm :validArea" m nQccurs="0"/>
<el ement ref="gnm :scope" m nCccurs="0"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - ey }
<conpl exType nane="Abstract Dat unBaseType" abstract="true">
<annot ati on>
<docunent at i on>Basi ¢ encodi ng for datum objects, sinplifying and
restricting the DefinitionType as needed. </docunentation>
</ annot ati on>
<conpl exCont ent >
<restriction base="gmnl :DefinitionType">
<sequence>
<el ement ref="gnm : netaDataProperty” m nCccurs="0"
maxQOccur s="unbounded" / >
<el ement ref="gnl : dat unNanme"/ >
</ sequence>
<attribute ref="gm:id" use="required"/>
</restriction>
</ conpl exCont ent >
</ conpl exType>
<' - - e ey
<el ement nane="dat unNane" type="gmnl : CodeType"
substitutionG oup="gm : nane" >
<annot ati on>
<docunent ati on>The nanme by which this datumis identified.
</ docunent ati on>
</ annot ati on>
</ el enent >
<' - - ey
<el ement nane="datum D' type="gnl :IdentifierType">
<annot ati on>
<docunentati on>An identification of a datum </docunentation>
</ annot ati on>
</ el enent >
<' - - ooy
<el ement nane="anchor Poi nt" type="gm : CodeType" >
<annot ati on>
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<docunent ati on>Descri pti on, possibly including coordinates, of the
poi nt or points used to anchor the datumto the Earth. Al so known as the
"origin", especially for engineering and i mage datuns. The codeSpace
attribute can be used to reference a source of nore detailed on this point
or surface, or on a set of such descriptions.
For a geodetic datum this point is also known as the fundanental point,
which is traditionally the point where the relationship between geoid and
ellipsoid is defined. In sone cases, the "fundamental point" may consist of
a nunber of points. In those cases, the parameters defining the
geoid/ellipsoid rel ati onship have been averaged for these points, and the
averages adopted as the datumdefinition
For an engi neering datum the anchor point may be a physical point, or it
may be a point with defined coordinates in another CRS. When appropriate,
the coordinates of this anchor point can be referenced in another docunent,
such as referencing a G\ feature that references or includes a point
position.
For an inmage datum the anchor point is usually either the centre of the
i mage or the corner of the inage.
For a tenporal datum this attribute is not defined. Instead of the anchor
point, a tenporal datumcarries a separate time origin of type DateTine.
</ docunent ati on>
</ annot ati on>
</ el enent >
<' - S ————————————————— ) >
<el ement nane="real i zati onEpoch" type="date">
<annot at i on>
<docunentati on>The tine after which this datumdefinition is
valid. This tinme nmay be precise (e.g. 1997.0 for IRTF97) or nerely a year
(e.g. 1983 for NAD83). In the latter case, the epoch usually refers to the
year in which a major recal culation of the geodetic control network,
underlying the datum was executed or initiated. An old datum can renmain
valid after a new datumis defined. Alternatively, a datum may be
superseded by a later datum in which case the realization epoch for the
new datum defines the upper limt for the validity of the superseded datum
</ docunent ati on>
</ annot ati on>
</ el enent >
<' - e —————————————————— ) >
<el ement nane="usesPrineMeridi an" type="gm : PrineMeridi anRef Type" >
<annot at i on>
<docunent ati on>Associ ation to the prime neridian used by this
geodetic datum </docunentation>
</ annot ati on>
</ el enent >
<' - e —————————————————— ) >
<conpl exType nane="Pri neMeri di anRef Type" >
<annot at i on>
<docunent ati on>Associ ation to a prine neridian, either referencing
or containing the definition of that meridian. </docunentation>
</ annot ati on>
<sequence m nCccurs="0">
<el ement ref="gm : PrinmeMeridian"/>
</ sequence>
<attributeGoup ref="gnl :Associati onAttributeG oup"/>
</ conpl exType>
<' - - e —————————————————— >
<el ement nane="PrineMeridi an" type="gml: PrineMeridi anType"
substitutionG oup="gm :Definition"/>
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<' - - o o e o o o e e . e . . . . . . . . . . . . e e e . e B e . B . B B B B B . B B B B B B B S >
<conpl exType nanme="Pri neMeri di anType" >
<annot at i on>
<docunent ati on>A prinme neridian defines the origin fromwhich
| ongi tude val ues are determ ned. </ docunent ati on>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gm : Pri meMeri di anBaseType" >
<sequence>
<el ement ref="gm :neridianl D' m nCccurs="0"
maxQccur s=" unbounded" >
<annot ati on>
<docunent ati on>Set of alternative identifications of
this prime meridian. The first nmeridianlD, if any, is nornmally the primary
identification code, and any others are aliases. </docunentation>
</ annot ati on>
</ el enent >
<el ement ref="gm :remarks" m nCccurs="0">
<annot ati on>
<docunent ati on>Comments on or infornmation about this
prinme neridian, including source information. </docunentation>
</ annot ati on>
</ el enent >
<el ement ref="gn : greenw chLongi tude"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - o e o e o e e . . . . . . . . e . . . . . S . S S B B S S S S S S S S S S S S S S S S S S S >
<conpl exType nane="Pri neMeri di anBaseType" abstract="true">
<annot at i on>
<docunent at i on>Basi ¢ encoding for prinme meridi an objects,
sinplifying and restricting the DefinitionType as needed. </docunentation>
</ annot ati on>
<conpl exCont ent >
<restriction base="gnl:DefinitionType">
<sequence>
<el ement ref="gnm : netabDat aProperty"” m nCccurs="0"
maxQccur s="unbounded"/ >
<el ement ref="gm : neridi anNanme"/ >
</ sequence>
<attribute ref="gm:id" use="required"/>
</restriction>
</ conpl exCont ent >
</ conpl exType>
<' - - o o o e e e . . . e . . . . . . . . . . . S . . S . ) S S S . ) S S S S S S S S S S S S S S >
<el ement nane="neridi anNanme" type="gnl : CodeType"
substitutionG oup="gm : nane" >
<annot ati on>
<docunent ati on>The nanme by which this prinme nmeridian is
identified. The neridi anNane nost common val ue is G eenw ch, and that val ue
shal | be used when the greenw chLongi tude value is zero. </docunentation>
</ annot ati on>
</ el enent >
<' - - o o o . e . . . . . . . . . . . . . . . . . . . S S ) . ) S . ) S S S S S S S S S S S . S S >
<el ement nane="neridi anl D' type="gm :ldentifierType">
<annot ati on>
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<docunent ati on>An identification of a prine neridian
</ docunent at i on>
</ annot ati on>
</ el enent >
<' - - o o o e o e e . . e . P . . . . . . e e . B . . e . B . B B B B B S S S S S S B B B S S S S S o >
<el ement nane="greenw chLongi tude" type="gnm : Angl eChoi ceType" >
<annot at i on>
<docunent ati on>Longi tude of the prinme neridian nmeasured fromthe
G eenwi ch neridian, positive eastward. The greenw chLongi tude nobst conmon
value is zero, and that value shall be used when the meridi anNane val ue is
G eenwi ch. </docunentati on>
</ annot ati on>
</ el enent >
<' - - o o e e o e . . . e . . . . . . . . . e e B . B . B B . S S B B B S S B B S S S S S S S S S S >
<conpl exType nane="Angl eChoi ceType" >
<annot at i on>
<docunent ati on>Val ue of an angle quantity provided in either
degree-m nut e-second format or single value format. </docunentation>
</ annot ati on>
<choi ce>
<el ement ref="gn :angle"/>
<el ement ref="gm : dnsAngl e"/ >

</ choi ce>
</ conpl exType>
<' - - ey
<el ement nane="angl e" type="gmnl : Angl eType"/ >
<' - - ey

<conpl exType nane="Angl eType" >
<annot ati on>
<docunent ati on>Val ue of an angle quantity recorded as a single
nunber, with its units. Uses the MeasureType with the restriction that the
unit of neasure referenced by uomshall be suitable for an angle, such as
degrees or radi ans. </docunentation>
</ annot ati on>
<si npl eCont ent >
<ext ensi on base="gnl : Measur eType"/ >
</ si npl eCont ent >
</ conpl exType>

<' - - ey
<el ement nane="dnsAngl e" type="gnl : DMSAngl eType"/ >
<' - - ey

<el ement nane="usesEl | i psoi d" type="gm : El | i psoi dRef Type" >
<annot at i on>
<docunent ati on>Associ ation to the ellipsoid used by this geodetic
datum </docunentati on>
</ annot ati on>
</ el enent >
<' - - ooy
<conpl exType nane="El | i psoi dRef Type" >
<annot at i on>
<docunent ati on>Associ ation to an ellipsoid, either referencing or
containing the definition of that ellipsoid. </docunentation>
</ annot ati on>
<sequence m nCccurs="0">
<el ement ref="gm :ElIlipsoid"/>
</ sequence>
<attributeGoup ref="gnl :Associati onAttri buteG oup"/>
</ conpl exType>
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<' - - e
<el enent nanme="El|ipsoid" type="gm :EllipsoidType"
substituti onG oup="gm :Definition"/>
<' - - ey
<conpl exType nane="El | i psoi dType" >
<annot at i on>
<docunentation>An ellipsoid is a geonetric figure that can be used
to describe the approxi mate shape of the earth. In mathematical terns, it
is a surface forned by the rotation of an ellipse about its m nor
axi s. </ docunent ati on>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gm : El | i psoi dBaseType" >
<sequence>
<element ref="gm :ellipsoid D" mnCccurs="0"
maxQccur s=" unbounded" >
<annot at i on>
<docunent ati on>Set of alternative identifications of
this ellipsoid. The first ellipsoidlD, if any, is normally the prinmary
identification code, and any others are aliases. </docunentation>
</ annot ati on>
</ el enent >
<el ement ref="gm :remarks" m nCccurs="0">
<annot at i on>
<docunent ati on>Comments on or information about this
el lipsoid, including source information. </docunentation>
</ annot ati on>
</ el enent >
<el ement ref="gm :sem Mj or Axi s"/ >
<el ement ref="gnm : secondDefi ni ngPar ameter"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - ooy
<conpl exType nane="El | i psoi dBaseType" abstract="true">
<annot at i on>
<docunent ati on>Basi ¢ encoding for ellipsoid objects, sinplifying
and restricting the DefinitionType as needed. </docunentation>
</ annot ati on>
<conpl exCont ent >
<restriction base="gmnl:DefinitionType">
<sequence>
<el ement ref="gnm : netabDat aProperty" m nCccurs="0"
maxQOccur s="unbounded"/ >
<el ement ref="gm :ellipsoi dNanme"/ >
</ sequence>
<attribute ref="gm:id" use="required"/>
</restriction>
</ conpl exCont ent >
</ conpl exType>
<' - - ooy
<el ement nane="el | i psoi dNane" type="gnl : CodeType"
substitutionG oup="gm : nane" >
<annot ati on>
<docunent ati on>The nanme by which this ellipsoid is identified.
</ docunent ati on>
</ annot ati on>
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</ el enent >
<' - - e e
<el enent nane="el lipsoidl D' type="gm :IdentifierType">
<annot at i on>
<docunent ati on>An identification of an ellipsoid. </docunentation>
</ annot ati on>
</ el enent >
<' - - ey
<el ement nane="sem Maj or Axi s" type="gnl : Lengt hType">
<annot at i on>
<docunent ati on>Length of the sem -major axis of the ellipsoid.
</ docunent ati on>
</ annot ati on>
</ el enent >
<' - - e
<conpl exType nane="Lengt hType">
<annot at i on>
<docunent ati on>Val ue of a length (or distance) quantity, with its
units. Uses the MeasureType with the restriction that the unit of neasure
referenced by uomshall be suitable for a length, such as nmetres or feet.
</ docunent ati on>
</ annot ati on>
<si npl eCont ent >
<ext ensi on base="gnl : Measur eType"/ >
</ si npl eCont ent >
</ conpl exType>
<' - - ey
<el ement nane="secondDefi ni ngPar anet er"
type="gmnl : SecondDef i ni ngPar anet er Type"/ >
<' - - ey
<conpl exType nane="SecondDef i ni ngPar anet er Type" >
<annot at i on>
<docunent ati on>Definition of the second paraneter that defines the
shape of an ellipsoid. An ellipsoid requires two defining paraneters: sem -
maj or axis and inverse flattening or senmi-mgjor axis and sem -m nor axis.
When the reference body is a sphere rather than an ellipsoid, only a single
defining paraneter is required, nanely the radius of the sphere; in that
case, the sem -ngjor axis "degenerates" into the radius of the
sphere. </ docunent at i on>
</ annot ati on>
<choi ce>
<el ement ref="gnm :inverseFl attening"/>
<el ement ref="gm :sem M nor Axi s"/ >
<el ement ref="gm :isSphere"/>
</ choi ce>
</ conpl exType>
<' - - ooy
<el ement nane="inverseFl atteni ng" type="gm : Scal eType">
<annot ati on>
<docunent ati on>l nverse flattening value of the ellipsoid.
</ docunent ati on>
</ annot ati on>
</ el enent >
<' - - ooy
<conpl exType nane="Scal eType" >
<annot at i on>
<docunent ati on>Val ue of a scale factor (or ratio) that has no
physical unit. Uses the MeasureType with the restriction that the unit of
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nmeasure referenced by uomshall be suitable for a scale factor, such as
percent, perml, or parts-per-mllion. </docunentation>
</ annot ati on>
<si npl eCont ent >
<ext ensi on base="gnl : Measur eType"/ >
</ si npl eCont ent >
</ conpl exType>
<' - - e
<el ement nane="sem M nor Axi s" type="gnl : Lengt hType">
<annot ati on>
<docunent ati on>Length of the sem -minor axis of the ellipsoid.
</ docunent ati on>
</ annot ati on>
</ el enent >
<' - - ey
<el ement nane="i sSphere">
<annot ati on>
<docunent ati on>The el lipsoid is degenerate and is actually a
sphere. The sphere is conpletely defined by the sem -major axis, which is
the radi us of the sphere. </docunentation>
</ annot ati on>
<si npl eType>
<restriction base="string">
<enuneration val ue="sphere"/ >
</restriction>
</ si npl eType>
</ el enent >
<' - - ey
<el ement nane="_Datun type="gnl: Abstract Dat unlType" abstract="true"
substituti onG oup="gm : Definition"/>

<' - - ey
<el ement nane="centerLi ned" type="gnl: CurvePropertyType"/>
<' - - ooy

<conpl exType nane="CurvePropertyType">
<annot at i on>
<docunent ati on>A property that has a curve as its val ue domai n can
ei ther be an appropriate geonetry el ement encapsul ated in an
of this type or an XLink reference to a renote geonetry el enent
(where renote includes geonetry el enents | ocated el sewhere
the same docunent). Either the reference or the contained el enent
shal | be given, but neither both nor none.</docunentation>
</ annot ati on>
<sequence m nCccurs="0">
<el ement ref="gm :_Curve"/>
</ sequence>
<attributeGoup ref="gm:Associati onAttri buteG oup">
<annot at i on>
<docunentati on>This attribute group includes the XLink
attributes (see xlinks.xsd). XLink is used in GW to reference renote
(i ncluding those el sewhere in the same docunent). A sinple link
el enent can be constructed by including a specific
of XLink attributes. The XM Linking Language (XLink) is currently
a Proposed Recommendation of the Wrld Wde Web Consortium
allows elements to be inserted into XML docunents so as to create
sophi sticated |inks between resources; such |inks can be used
reference renote properties. A sinple link el ement can be used to
i mpl ement pointer functionality, and this functionality has been built
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various GV 3 elenments by including the
gm : Associ ati onAttri but eG oup. </ docunent ati on>
</ annot ati on>
</attributeG oup>
</ conpl exType>

<' - - e R
<el ement nane="extentOf" type="gmnl : SurfacePropertyType"/>
<' - e ————————————————— >

<conpl exType nane="SurfacePropertyType">
<annot at i on>
<docunent ati on>A property that has a surface as its val ue domain
can either be an appropriate geonetry el ement encapsul ated in an el ement of
this type or an XLink reference to a renote geonetry el ement (where renote
i ncl udes geonetry el enments | ocated el sewhere in the sanme docunent). Either
the reference or the contained el ement shall be given, but neither both nor
none. </ docunent ati on>
</ annot ati on>
<sequence m nCccurs="0">
<el ement ref="gm :_Surface"/>
</ sequence>
<attributeGoup ref="gm :Associati onAttri buteG oup">
<annot at i on>
<docunent ati on>This attribute group includes the XLink
attributes (see xlinks.xsd). XLink is used in GW to reference renote
resources (including those el sewhere in the same docunent). A sinple link
el enent can be constructed by including a specific set of XLink attributes.
The XM Li nki ng Language (XLink) is currently a Proposed Recommendati on of
the Wrld Wde Web Consortium XLink allows elenents to be inserted into
XML docunents so as to create sophisticated |inks between resources; such
links can be used to reference renpote properties.sinple link elenent can be
used to inplenment pointer functionality, and this functionality has been
built into various GW. 3 el enents by including the
gl : Associ ati onAttri but eG oup.
</ docunent ati on>
</ annot ati on>
</attributeG oup>
</ conpl exType>
<' - e —————————————————— ) >
<conpl exType nane="CeonetryPropertyType">
<annot at i on>
<docunent ati on>A geonetric property can either be any geonetry
el enent encapsulated in an el ement of this type or an XLink reference
a renote geonetry el ement (where renote includes geonetry el ements
| ocat ed el sewhere in the sane docunent). Note that either
reference or the contained el ement shall be given, but not both or
none. </ docunent ati on>
</ annot ati on>
<sequence m nCccurs="0">
<el ement ref="gm :_Geonetry"/>
</ sequence>
<attributeGoup ref="gm :Associati onAttri buteG oup">
<annot at i on>
<docunent ati on>This attribute group includes the XLink
attributes (see xlinks.xsd). XLink is used in GW to reference
resources (including those el sewhere in the same docunent). A
sinple link element can be constructed by
a specific set of XLink attributes. The XM Linki ng Language
(XLink) is currently a Proposed Reconmendati on
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the World Wde Web Consortium XLink allows el ements to be
inserted into XM. docunents so as to create
I i nks between resources; such links can be used to reference
renote properties. A sinple link el enent
be used to inplenent pointer functionality, and this functionality
has been built into various GV 3 el enents by
the gm : Associ ati onAttri but eG oup. </ docunent ati on>
</ annot ati on>
</attributeG oup>
</ conpl exType>
<' - - e
<conpl exType nane="Pol ygonPropertyType">
<annot at i on>
<docunent ati on>This type is deprecated with G\ 3 and shall not be
used. It is included for backwards conpatibility with GW 2. Use
Sur f acePropertyType instead. property that has a polygon as its val ue donmain
can either be an appropriate geonetry el enment encapsul ated in an el ement of
this type or an XLink reference to a renote geonetry el ement (where renote
i ncl udes geonetry el enments | ocated el sewhere in the same docunment). Either
the reference or the contained el enent shall be given, but neither both nor
none. </ docunent ati on>
</ annot ati on>
<sequence m nCccurs="0">
<el ement ref="gnm : Pol ygon"/>
</ sequence>
<attributeGoup ref="gm :Associati onAttri buteG oup">
<annot at i on>
<docunent ati on>This attribute group includes the XLink
attributes (see xlinks.xsd). XLink is used in GW. to reference renote
resources (including those el sewhere in the same docunent). A sinple link
el enent can be constructed by including a specific set of XLink attributes.
The XM Li nki ng Language (XLink) is currently a Proposed Recommendati on of
the Wrld Wde Web Consortium XLink allows elenents to be inserted into
XML docunents so as to create sophisticated |inks between resources; such
links can be used to reference renpote properties.sinple link elenent can be
used to inplenment pointer functionality, and this functionality has been
built into various GW. 3 el enents by including the
g : Associ ati onAttri but eG oup. </ docunent ati on>
</ annot ati on>
</attributeG oup>
</ conpl exType>
<' - e —————————————————— ) >
<el ement nane="defaul t Styl e" type="gmnl: DefaultStyl ePropertyType">
<annot at i on>
<docunent ati on>Top-| evel property. Used in application schenas to
"attach" the styling information to GW data. The |ink between the data and
the style should be established through this property only. </ docunentation>
</ annot ati on>
</ el enent >
<' - - e —————————————————— ) >
<conpl exType nane="Def aul t Styl ePropertyType">
<annot at i on>
<docunent ati on>[ conpl exType of] Top-level property. Used in
application schemas to "attach" the styling information to GW data. The
link between the data and the style should be established through this
property only. </ docunentation>
</ annot ati on>
<sequence>
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<elenent ref="gm:_Style" m nCccurs="0"/>
</ sequence>
<attribute name="about" type="anyURI " use="optional"/>
<attributeGoup ref="gnl:Associati onAttributeG oup"/>
</ conpl exType>
<' - - e
<el ement nane="_Style" type="gnl: Abstract Styl eType" abstract="true"
substitutionG oup="gm:_GW">
<annot at i on>
<docunent ati on>The val ue of the top-level property. It is an
abstract element. Used as the head el enent of the substitution group for
extensibility purposes. </ docunentati on>
</ annot ati on>
</ el enent >
<' - - ey
<conpl exType nane="Abstract Styl eType" abstract="true">
<annot at i on>
<docunent ati on>[ conpl exType of] The val ue of the top-Ievel
property. It is an abstract elenent. Used as the head el ement of the
substitution group for extensibility purposes. </ docunentation>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnl : Abstract G\LType"/ >
</ conpl exCont ent >
</ conpl exType>
<' - - ooy
<el ement nane="Mil ti Surface" type="gm :Milti SurfaceType"
substitutionG oup="gm :_Ceonetri cAggregate"/>
<' - - ey
<conpl exType nane="Mil ti SurfaceType">
<annot at i on>
<docunent ati on>
Mul ti Surface is defined by one or nore Surfaces, referenced
t hrough surfaceMenber el enents.
</ docunent ati on>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnl : Abstract Geonetri cAggr egat eType" >
<sequence>
<annot ati on>
<docunent ati on>The nenbers of the geonetric aggregate can
be specified either using the "standard" property or the array property
style. It is also valid to use both the "standard" and the array property
style in the sanme collection.: Array properties cannot reference renote
geonetry el ements. </ docunent ati on>
</ annot ati on>
<el ement ref="gm :surfaceMenber" m nCccurs="0"
maxQccur s="unbounded"/ >
<el ement ref="gnm : surfaceMenbers" m nCccurs="0"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - ey
<conpl exType nane="Abstract Geonetri cAggr egat eType" abstract="true">
<annot ati on>
<docunentation>This is the abstract root type of the geonetric
aggr egat es. </ docunent at i on>
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</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gm : Abstract GeonetryType"/>
</ conpl exCont ent >
</ conpl exType>
<' - - e
<el enent nane="surfaceMenber" type="gml : SurfacePropertyType">
<annot ati on>
<docunent ati on>This property el enment either references a surface
via the XLink-attributes or contains the surface elenent. A surface el enent
is any elenment which is substitutable for "_Surface". </ docunentation>
</ annot ati on>
</ el enent >
<' - - ey
<el ement nane="surfaceMenbers" type="gm : SurfaceArrayPropertyType">
<annot at i on>
<docunent ati on>Thi s property elenment contains a |list of surfaces.
The order of the elenents is significant and shall be preserved when
processing the array. </ docunent ati on>
</ annot ati on>
</ el enent >
<' - - e
<conpl exType nane="SurfaceArrayPropertyType">
<annot at i on>
<docunent ati on>A contai ner for an array of surfaces. The el enments
are always contained in the array property, referencing geonetry el ements
or arrays of geonmetry elenments is not supported. </ docunentati on>
</ annot ati on>
<sequence>
<el ement ref="gm :_Surface" m nCccurs="0" nmaxCccurs="unbounded"/ >
</ sequence>
</ conpl exType>
<' - - ey
<el ement nane="_Geonetri cAggr egat e"
type="gmnl : Abstract Geonetri cAggregat eType" abstract="true"
substituti onG oup="gm :_GCeonetry">
<annot ati on>
<docunent ati on>The " _Geonetri cAggregate" element is the abstract
head of the substituition group for all geonetric
aggr emat es. </ docunent at i on>
</ annot ati on>
</ el enent >
<' - - ey
<el ement nane="Style" type="gm:Styl eType"
substituti onG oup="gm :_Style">
<annot ati on>
<docunent at i on>Pr edefi ned concrete val ue of the top-Ieve
property. Encapsul ates all other styling information.</docunentation>
</ annot ati on>
</ el enent >
<' - - ey
<conpl exType nane="Styl eType" >
<annot ati on>
<docunent ati on>[ conpl exType of ] Predefined concrete val ue of the
top-level property. Encapsulates all other styling
i nformation. </ docunent ati on>
</ annot ati on>
<conpl exCont ent >
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<ext ensi on base="gml : Abstract Styl eType" >
<sequence>
<elenent ref="gnl :featureStyle" maxCccurs="unbounded"/>
<el ement ref="gm :graphStyle" m nCccurs="0"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - ey )
<el ement nane="featureStyle" type="gnl: FeatureStyl ePropertyType">
<annot at i on>
<docunent ati on/ >
</ annot ati on>
</ el enent >
<' - - e
<conpl exType nane="Feat ureStyl ePropertyType">
<annot ati on>
<docunent ati on/ >
</ annot ati on>
<sequence>
<el ement ref="gnm : FeatureStyle" m nCccurs="0"/>
</ sequence>
<attribute nanme="about" type="anyURI" use="optional"/>
<attributeGoup ref="gnl: Associati onAttributeG oup"/>
</ conpl exType>
<' - - ooy )
<el ement nane="FeatureStyl e" type="gmnl: FeatureStyl eType"
substitutionG oup="gm:_GW">
<annot at i on>
<docunent ati on>The style descriptor for features. </ docunentation>
</ annot ati on>
</ el enent >
<' - - ey
<conpl exType nane="FeatureStyl eType">
<annot at i on>
<docunent ati on>[ conpl exType of] The style descriptor for
f eat ures. </ docunent ati on>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnl : Abstract G\LType" >
<sequence>
<el ement nane="featureConstraint" type="string"
m nCccurs="0"/>
<el ement ref="gm :geonetryStyle" m nQccurs="0"
maxQccur s="unbounded"/ >
<el ement ref="gm :topol ogyStyle" m nQccurs="0"
maxQOccur s="unbounded"/ >
<el ement ref="gnm : | abel Style" m nCccurs="0"/>
</ sequence>
<attribute nanme="featureType" type="string" use="optional"/>
<attribute nane="baseType" type="string" use="optional"/>
<attribute nanme="queryG amar"
type="gm : Quer yG anmar Enuner ati on"/ >
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - ey
<el ement nane="geonetryStyle" type="gm : GeonetryStyl ePropertyType">
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<annot at i on>
<docunent ati on/ >
</ annot ati on>
</ el enent >
<' - - oo
<conpl exType nane="CeonetryStyl ePropertyType">
<annot at i on>
<docunent ati on/ >
</ annot ati on>
<sequence>
<el ement ref="gm : GeonetryStyle" m nCccurs="0"/>
</ sequence>
<attribute nanme="about" type="anyURlI" use="optional"/>
<attributeGoup ref="gnl:Associati onAttri buteG oup"/>
</ conpl exType>
<' - - ey
<el ement nane="GeonetryStyle" type="gml : GeonetryStyl eType"
substitutionG oup="gm:_GW">
<annot ati on>
<docunent ati on>The style descriptor for geonetries of a
f eat ure. </ docunent ati on>
</ annot ati on>
</ el enent >
<' - - ey
<conpl exType nane="CGeonetryStyl eType" >
<annot ati on>
<docunent ati on>[ conpl exType of] The style descriptor for
geonetries of a feature.</docunentation>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnl : BaseStyl eDescri pt or Type" >
<sequence>
<choi ce>
<el ement ref="gnl :synbol "/ >
<el ement nane="style" type="string">
<annot ati on>
<appi nf o>depr ecat ed</ appi nf 0>
<docunent ati on>Deprecated in GW version 3.1.0. Use
synbol with inline content instead.</docunentation>
</ annot ati on>
</ el enent >
</ choi ce>
<el ement ref="gnm : | abel Style" m nCccurs="0"/>
</ sequence>
<attribute nane="geonetryProperty" type="string"/>
<attribute nane="geonetryType" type="string"/>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<| - - ey
<conpl exType nane="BaseStyl eDescri pt or Type">
<annot ati on>
<docunent at i on>Base conpl ex type for geonetry, topology, |abel and
graph styl es. </ docunentati on>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnl : Abstract G\LType" >
<sequence>
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<el enent nanme="spati al Resol uti on" type="gm : Scal eType"
m nCccurs="0"/>
<el enent nane="styl eVariation" type="gm :Styl eVvariationType"
m nQccur s="0" maxCccur s="unbounded"/ >
<el ement ref="sm | 20: ani mate" m nCccurs="0"
maxQccur s=" unbounded" / >
<el ement ref="sm | 20: ani mat eMoti on" m nCccurs="0"
maxQccur s="unbounded" / >
<el ement ref="sm | 20: ani mat eCol or" m nCccur s="0"
maxQccur s="unbounded" / >
<el ement ref="sm | 20: set
maxQccur s="unbounded"/ >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - o o o e o . e . . . . . . . . . . . . S . B . . S S S S S S S ) S S S S S S S S S S S S S S S >
<conpl exType nane="Styl eVari ati onType" >
<annot at i on>
<docunent ati on>Used to vary individual graphic paraneters and
attributes of the style, synbol or text.</docunentation>
</ annot ati on>
<si npl eCont ent >
<ext ensi on base="string">
<attribute nane="styl eProperty" type="string" use="required"/>
<attribute nanme="feat urePropertyRange" type="string"
use="optional "/ >
</ ext ensi on>
</ si npl eCont ent >
</ conpl exType>
<' - - o e o e e . . . . e . . . . . . . . . . . . . e S . ) S S S . ) S S S S S S . . S S S S S S >
<' - - o o o e o . e . . . . . . . . . . . . . . . . e S . ) S ) S S ) S . S S S S S S S S S S S S >
<el ement nane="synbol " type="gnl: Synbol Type" >
<annot ati on>
<docunent ati on>The synbol property. Extends the
g : Associ ati onType to allow for renote referencing of
synbol s. </ docunent ati on>
</ annot ati on>
</ el enent >
<' - - o o o e e e . . . . . . . . . . . . . . . . . . . . ) . S ) . S S S S S S S S S S S S S S S >
<conpl exType nane="Synbol Type" >
<annot at i on>
<docunent ati on>[ conpl exType of] The synbol property. Alows for
renote referencing of synbols. </docunentation>
</ annot ati on>
<sequence>
<any processContents="skip" m nCccurs="0" nmaxCccur s="unbounded"/ >
</ sequence>
<attribute nanme="synbol Type" type="gmnl : Synbol TypeEnunerati on"
use="required"/ >
<attribute ref="gm:transforn use="optional"/>
<attribute nanme="about" type="anyURlI" use="optional"/>
<attributeGoup ref="gnl:Associati onAttributeG oup"/>
</ conpl exType>
<' - - o o o . . . . . . . . . . . . . . . . . . . . . S S S S S S S S S S S S S S . S . . . . >
<si npl eType nane="Synbol TypeEnunerati on">
<annot at i on>

m nCccur s="0"
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<docunent ati on>Used to specify the type of the synbol
used. </ docunent at i on>
</ annot ati on>
<restriction base="string">
<enuneration val ue="svg"/ >
<enuneration val ue="xpat h"/ >
<enuneration val ue="other"/>
</restriction>
</ si npl eType>
<' - - e
<attribute name="transform' type="string">
<annot at i on>
<docunent ati on>Defi nes the geonetric transformati on of entities.
There is no particular granmar defined for this val ue. </ docunentati on>
</ annot ati on>
</attribute>
<' - - ey
<el ement nane="I| abel Styl e" type="gnl: Label Styl ePropertyType">
<annot ati on>
<docunent ati on/ >
</ annot ati on>
</ el enent >
<' - - ey
<conpl exType nane="Label Styl ePropertyType">
<annot at i on>
<docunent ati on/ >
</ annot ati on>
<sequence>
<el ement ref="gnm : Label Style" m nCccurs="0"/>
</ sequence>
<attribute nanme="about" type="anyURlI" use="optional"/>
<attributeGoup ref="gnl :Associati onAttri buteG oup"/>
</ conpl exType>
<' - - e
<el ement nane="Label Styl e" type="gnl : Label Styl eType"
substitutionG oup="gm :_GW">
<annot ati on>
<docunent ati on>The style descriptor for |abels of a feature,
geonetry or topol ogy. </ docunentati on>
</ annot ati on>
</ el enent >
<' - - ey
<conpl exType nane="Label Styl eType">
<annot ati on>
<docunent ati on>[ conpl exType of] The style descriptor for |abels of
a feature, geonetry or topol ogy. </ docunentati on>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnl : BaseStyl eDescri pt or Type" >
<sequence>
<el ement nane="style" type="string"/>
<el ement nane="I| abel " type="gmnl : Label Type"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - ey
<conpl exType nane="Label Type" m xed="true">
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<annot at i on>
<docunent ati on>Label is mxed -- conposed of text and XPath
expressions used to extract the useful information fromthe
f eat ure. </ docunent ati on>
</ annot ati on>
<sequence>
<el ement nane="Label Expression" type="string" m nCccurs="0"
maxQccur s="unbounded"/ >
</ sequence>
<attribute ref="gm:transforn use="optional"/>
</ conpl exType>
<' - - e
<el ement nane="t opol ogyStyl e" type="gm : Topol ogyStyl ePropertyType">
<annot at i on>
<docunent ati on/ >
</ annot ati on>
</ el enent >
<' - - ey
<conpl exType nane="Topol ogyStyl ePropertyType" >
<annot at i on>
<docunent ati on/ >
</ annot ati on>
<sequence>
<el ement ref="gnm : Topol ogyStyl e" m nCccurs="0"/>
</ sequence>
<attribute nanme="about" type="anyURI" use="optional"/>
<attributeGoup ref="gnl: Associati onAttri buteG oup"/>
</ conpl exType>
<' - - ey
<el ement nane="Topol ogyStyl e" type="gmnl : Topol ogyStyl eType"
substitutionG oup="gm:_GW">
<annot ati on>
<docunent ati on>The style descriptor for topol ogies of a feature.
Descri bes individual topology el ements styles. </ docunentation>
</ annot ati on>
</ el enent >
<' - - ey
<conpl exType nane="Topol ogyStyl eType" >
<annot ati on>
<docunent ati on>[ conpl exType of] The style descriptor for
topol ogi es of a feature. Describes individual topology el enments
styl es. </ docunent ati on>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnl : BaseStyl eDescri pt or Type" >
<sequence>
<choi ce>
<el ement ref="gm :synbol "/ >
<el ement nane="style" type="string">
<annot ati on>
<appi nf o>depr ecat ed</ appi nf 0>
<docunent ati on>Deprecated in GW version 3.1.0. Use
synbol with inline content instead.</docunentation>
</ annot ati on>
</ el enent >
</ choi ce>
<el ement ref="gm :|abel Style" m nCccurs="0"/>
</ sequence>
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<attribute nanme="topol ogyProperty" type="string"/>
<attribute name="topol ogyType" type="string"/>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - e
<si npl eType nanme="QueryG amrar Enuner ati on" >
<annot ati on>
<docunent ati on>Used to specify the gramar of the feature query
nmechani sm </ docunent ati on>
</ annot ati on>
<restriction base="string">
<enuneration val ue="xpath"/>
<enuneration val ue="xquery"/ >
<enuner ation val ue="ot her"/>
</restriction>
</ si npl eType>
<' - - ey
<el ement nane="graphStyle" type="gnl : G aphStyl ePropertyType">
<annot at i on>
<docunent ati on/ >
</ annot ati on>
</ el enent >
<' - - ey
<conpl exType nane="G aphStyl ePropertyType">
<annot ati on>
<docunent ati on/ >
</ annot ati on>
<sequence>
<el ement ref="gm : G aphStyle" m nCccurs="0"/>
</ sequence>
<attribute nanme="about" type="anyURlI" use="optional"/>
<attributeGoup ref="gnl :AssociationAttributeG oup"/>
</ conpl exType>
<' - - ooy
<el ement nane="G aphStyl e" type="gm : G aphStyl eType"
substitutionG oup="gm :_GW">
<annot ati on>
<docunent ati on>The style descriptor for a graph consisting of a
nunber of features. Describes graph-specific style
attri butes. </ docunent ati on>
</ annot ati on>
</ el enent >
<' - - ey
<conpl exType nane="G aphStyl eType" >
<annot ati on>
<docunent ati on>[ conpl exType of] The style descriptor for a graph
consi sting of a nunber of features. Describes graph-specific style
attri butes. </ docunent ati on>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gnl : BaseStyl eDescri pt or Type" >
<sequence>
<el ement nane="pl anar" type="bool ean" m nCccurs="0"/>
<el ement nane="directed" type="bool ean" m nCccurs="0"/>
<el ement nane="grid" type="bool ean" m nCccurs="0"/>
<el ement nane="m nDi st ance" type="doubl e" m nCccurs="0"/>
<el ement nane="m nAngl e" type="doubl e" m nCccurs="0"/>
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<el enent nane="graphType" type="gnl : G aphTypeType"
m nCccur s="0"/ >
<el enent nanme="draw ngType" type="gm : Drawi ngTypeType"
m nCccurs="0"/ >
<el ement nane="IlineType" type="gmnl :Li neTypeType"
m nCccurs="0"/>
<el ement nane="aestheticCriteria"
type="gml : AesheticCriteriaType" m nQccurs="0" nmaxCccur s="unbounded"/ >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<' - - o o o e o e e . . . . . . . . . . . . . . S S S S . S B B B S S S S S S S S S S S S S S S S S >
<si npl eType nane="G aphTypeType" >
<annot at i on>
<docunent at i on>Gr aph-specific styling property. </ docunentati on>
</ annot ati on>
<restriction base="string">
<enuneration val ue="TREE"/ >
<enuner ation val ue=" Bl CONNECTED"/ >
</restriction>
</ si npl eType>
<' - - o o o o e e . . . . . . . . . . . . . . . . . . . S ) S ) S . ) S ) S S S S S S S S S S S S >
<si npl eType nane="Dr awi ngTypeType" >
<annot at i on>
<docunent at i on>Gr aph-specific styling property. </ docunentati on>
</ annot ati on>
<restriction base="string">
<enuneration val ue="PCOLYLI NE"/ >
<enuner ation val ue=" ORTHOGONAL"/ >
</restriction>
</ si npl eType>
<' - - o o o e . . . . . . . . . . . . . . . . . . . . . S ) . . . . S S S S S S S S S S S S S S S >
<si npl eType nanme="Li neTypeType" >
<annot at i on>
<docunent at i on>Gr aph-specific styling property. </ docunentati on>
</ annot ati on>
<restriction base="string">
<enuner ation val ue="STRAlI GHT"/ >
<enuneration val ue="BENT"/ >
</restriction>
</ si npl eType>
<' - - o o . . . . . . . . . . . . . . . . . . . . . . S . S S S S S S S S S S S S S . . . . . >
<si npl eType nane="AesheticCriteriaType">
<annot at i on>
<docunent at i on>Gr aph-specific styling property. </ docunentati on>
</ annot ati on>
<restriction base="string">
<enuneration val ue="M N_CRCSSI NGS"/ >
<enuneration val ue="M N_AREA"/ >
<enuner ation val ue="M N_BENDS"/ >
<enuner ation val ue=" MAX_BENDS"/ >
<enuner ati on val ue="UNl FORM BENDS"/ >
<enuneration val ue="M N_SLOPES"/ >
<enuneration val ue="M N _EDGE_LENGTH'/ >
<enuner ation val ue="MAX_EDGE_LENGTH'/ >
<enuner ation val ue="UN FORM EDGE LENGIH'/ >
<enuner ation val ue=" MAX_ANGULAR RESOLUTI ON'/ >
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<enuneration val ue="M N_ASPECT_RATI O'/ >
<enureration val ue="MAX_SYMVETRI ES"/ >
</restriction>
</ si npl eType>
<' - - o e e o o e e e . . . . . e . . . . . . . . . . B . . . . S . e B B B S S S S S S S S S S S o >
<el enent nane="_Met aData" type="gnl: Abstract Met aDat aType"
abstract="true" substitutionG oup="gnl:_Cbject">
<annot ati on>
<docunent ati on>Abstract el enent which acts as the head of a
substitution group for packages of MetaData properties. </docunentation>
</ annot ati on>
</ el enent >
<' - - o o o . o . e . . . . . . . . . . . . . . . S S S . S B B B S S S S S S S S S S S S S S S S >
<conpl exType nane="Abstract Met aDat aType" abstract="true" m xed="true">
<annot at i on>
<docunent ati on> An abstract base type for conpl ex netadata
t ypes. </ docunent at i on>
</ annot ati on>
<attribute ref="gm:id" use="optional"/>
</ conpl exType>
</ schenma>
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