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Geographic Information
XML encoding for geospatial data exchange

Introduction This specification was established in July 2001 to prescribe the XML -based

encoding method for geospatial data aiming at its transmissive use among different
computer systems.

1.

b)

Scope

This specification specifies:

A useful encoding method (i.e. GXML) to encode simple geospatial data into XML
documents, make use of that geospatial data via computers (or mobile information
devices), and save, store, and exchange that data mainly on the web in an open, simple

and easy manner.

Note This specification does not define a general encoding method for geographical
information based on XML which is under discussion by ISO for international

standard but a new encoding method for exchanging geospatial data.

This specification prescribes the following items. The relationship of each item is

shown in Figure 1.

The Document Type Definition for the description of geospatial data.
The XML documents are based on the Document Type Definition of item (a), and must
conform to the following abstract concepts.

1) The Compound Module of GXML (Refer to Annex 1) The abstract structure
necessary in describing the content of geospatial data.
2) The Components of GXML (Refer to Annex 2) The abstract components which

compose the geospatial data.

The XML documents are based on the Document Type Definition of item (a), and must
conform to the G-XML syntax (Refer to Annex 3).
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Document
Type
Definition
Provision
Abstract Concept
G-XML structure
Annex 1
Provision
N G-XML syntax G-XML
—
2~ 1  Annexs document
G-XML component|
Annex 2
Provision Provision

Figure 1: Relationships of G-XML provisions

Note The following items are excluded.

a) Definitions regarding XML.

b) How to implement G-XML on a computer system & the set-up of those systems.

¢) How to solve problems related to G-XML syntax errors.

d) The data strings, file configurations, and the choice of format in which G-XML documents
are stored; The character sets or encoding methods to convert G XML documents into
them.

e) Definitions of the spatial reference system which G-XML refers to.

f) The system regarding the measurement unit which G-XML documents uses.

g) Systems or symbol shapes which illustrate geographical features.

h) The format of image file data.

i) Systems that regard the time and date unit used by G-XML.

j) Systems that regard the directional unit used by G-XML.
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2. Other Standards Used in G-XML  These standards are the components of the
G-XML specification. The latest versions of these standards are applied to the
G-XML specification.

JIS X 0001 Term for information processing — basic term
JIS X 0301 shows the date and timetable format
cf. Except in the representation of “ye ars”, G-XML technically conforms to 1SO

8601:1988 Data elements and interchange formats — Information interchange —

Representation of dates and times.

JIS X 4151 Document Description Language SGML

cf. Except in the use of Japanese characters, G-XML technically

conforms to 1SO 8879:1986 Information processing — Text and office systems

— Standard Generalized Markup Language (SGML).

In addition, 1SO 8879:1986/Cor.2:1999 prescribes the relationship between SGML and
XML, and it also shows that XML is a subset of SGML. In Japan, Annex L

(Reference) of JIS X 4151 Document Description Language SGML supplement 2,

revised in January 2001, describes that W3C (World Wide Web Consortium)
developed XML as a subset of SGML core function to interchange SGML
document on WWW (World Wide Web).
JIS X 4156 HyperText Markup Language (HTML)
cf. Except in the use of Japanese characters, G XML technically conforms to ISO/IEC
15445:2000 Information technology — Document description and processing language —
HyperText Markup Language (HTML).

JIS X 4345 Information technology — Coding of multimedia and hypermedia

information — Part 5: Support for base-level interactive applications
cf. ISO/IEC 13522-5: 1997 Information technology — Coding of multimedia

and hypermedia information — Part 5: Support for base-level interactive

applications: Functional description agrees with this standard.
JIS 28114  drafting - drafting term
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3. Definitions The definitions of major terms used in this specification are as follows.

3.1 Topology the relationship between the edges and the nodes of a feature as
invariable properties, regardless of continuous transformations.

3.2 Topological space the space mapped topology using optional methods
3.3 Topological geospace the geospace mapped topology using optional methods

3.4 Dashdot line line made from the elements of two lines of different length that
alternately repeat.

3.5 Mover the position of movable target objects in the actual world.
Example: the position of a car, the position of a person, the position in the center of a

typhoon.

3.6 Instance a mark or data which responds to the hierarchy of elements which conform
to document type definitions.

3.7 XML query language, XQL language used for data searching in XML documents.

3.8 XML document document made up of a logical element structure as well as a
physical entity structure that follow the constructs of XML, a text format document.

3.9 Edge line that contains topological information and it is composed from multiple
points that connect nodes together.

3.10 Plumb direction the direction of the earth’s gravity.

3.11 Parent element element that carries at least one element that depends directly
on it.

Note When there are two elements A and B, and element B is directly
dependent on element A, it is said that element A is the parent element.

3.12 Extended pointer, XPointer assignment method for specifying resources which
are referred to by counting character strings and elements of XML documents.

3.13 Certainty accuracy

3.14 Point of interest, POI location as a point of interest in the actual world.

3.15 Geometry features which are displayed geometrically.

3.16 Geometric feature geographical features that have geometry in the actual world.
3.17 Boundary line which specifies the extents of the territory.

3.18 Record each portion of information that composes the history.

3.19 Spatial reference system information system necessary for accurately giving a
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location to the spatial data, and for planning the positional matching of various types of
spatial data.

3.20 Spatial data data that makes possible position referral.

3.21 Metric space space shown on the Cartesian coordinate system.

3.22 Metric geospace geospace shown on the Cartesian coordinate system.
3.23 Child element element that depends on the parent element.

3.24 Coordinate one of the aggregates of the real number of N with a certain attached
order, which displays the position of a point in the N dimensional space.

3.25 Coordinate system a regulated mathematical aggregate used for clarifying the
assignment to a position using coordinates.

3.26 G-XML document XML documents that uses this specification for describing
geospatial data.

3.27 Phenomenon an incident that can be recognized or a target object.
3.28 Real world the actual world

3.29 Horizontal direction the horizontal direction against the earth’s gravitational
direction.

3.30 Style the notation style that has characteristics of color and also the geometrical
structure for creating diagrams.

3.31 Accuracy measure of ability that differentiates nearly equivalent values.

3.32 Line string geometric form connecting coordinates of more than 2 points by line
segments in order.

3.33 Device coordinates, DC the coordinate system’s device dependences. In other
devices, the approximate unit depends on the device.

3.34 Geodetic coordinate system a coordinate system of locations fixed using
ellipsoid quantities (in the case of 3 dimensions) or latitude and longitude.

3.35 Geospatial the space which relates to locations on the earth.

3.36 Geospatial data data that has spatial attributes capable of relating to locations
on the earth.

3.37 Georeference Name a coding scheme that defines fixed locations on the earth.
3.38 Projected coordinate system a method of representing a 3 dimensional surface

as a 2 dimensional surface by using a mathematical model to transform the 3d coordinate
values to 2d values.

3.39 Root element element that does not have a parent element.

3.40 Node end vertex or point that connects edges to other edges.
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3.41 Rendering transformation of an object into a stylized image.

3.42 Document Type Definition markup rules for defined, fixed form documents
depending on the application.

3.43 Plane rectangular coordinate system one of the projected coordinate
systems and the one used in the map of Japan. The locations in the plane rectangular
coordinate system partition all of Japan into 19 coordinate systems, and are shown by
coordinates in each of the 2 dimensional Cartesian coordinate systems.

Note The following are the points of origin of the 19 coordinate systems for the whole

country of Japan shown as longitude and latitude on the geodetic coordinate system.

System number Latitude and Longitude of the point of origin

| North latitude 33° 0 East longitude 129° 30'
1 North latitude 33° 0 East longitude 131° 0
1l North latitude 36° 0 East longitude 132° 10'

v North latitude 33° 0 East longitude 133° 30'
\Y North latitude 36° 0 East longitude 134° 20’
Vi North latitude 36° 0 East longitude 136° 0
Vil North latitude 36° 0 East longitude 137° 10'
VI North latitude 36° 0 East longitude 138° 30'
IX North latitude 36° 0 East longitude 139° 50'
X North latitude 40° 0 East longitude 140° 50'
Xl North latitude 44° 0' East longitude 140° 15'
Xl North latitude 44° 0' East longitude 142° 15'
1l North latitude 44° 0' East longitude 144° 15'
XV North latitude 26° 0 East longitude 142° 0'
XV North latitude 26° 0 East longitude 127° 30'
XV1 North latitude 26° 0 East longitude 124° 0
XVII North latitude 26° 0 East longitude 131° 0
XVIHI North latitude 20° 0 East longitude 136° 0
XIX North latitude 26° 0 East longitude 154° 0

3.44 Compass the relationship between a direction and a fixed standard direction.

3.45 Metadata data which describes the content of data, quality, status and other
characteristics.

3.46 UML unified Modeling Language for program layout in developing object oriented
software

3.47 History set of object information assembled in a time series.
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4. Conformance This specification prescribes a useful encoding method based on
XML to encode simple geospatial data into XML documents. One must obey the
following rules in order to encode geospatial data conforming to this specification.

a) Authors have to adhere to either of the abstract concepts in Annex 1, or Annex 2.

b) Authors should follow the syntax written in the Annex 3 when converting geospatial
data into XML documents according to the abstract concept of (a).

c) Authors must make use of the Document Type Definition prescribed in Section 5 when
converting geospatial data into XML documents according to the abstract concept of (a).

d) The description methods of the date and time follow JIS X 0301.
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5. Document Type Definition the following is an example of the G-XML document

type definition. The description method of document type definitions depends on the

JIS X 4151.

<l-- -->
<l-- Ceospatial data descriptive | anguage G XM. Docunent Type -->
<l-- Definition -->
<l-- -->
<l-- G XM. docunent E erent -->
<!-- Encodes the structure for defining the docunentation which -->
<!-- describes geospatial data -->
<I ELEMENT G XM (

Met adat a?,

(MetricGeospace | Topol ogi cal Geospace | PO | Mver | Route | Picture |
Render i ngRul eLi st | Renderi ngRul e) +

) >
<l-- Metadata El enent >
<!-- Encodes netadata related to geospatial data described by G XM -->

<! ELEMENT Metadata (Metadata.gxm | Metadata.jnp)>

<l-- GXM. Metadata (Metadata.gxm) El enent -->
<!-- Encodes mininmal |evel nmetadata necessary for explaining -->
<l-- geospatial data described by G XM. -->

<! ELEMENT Met adat a. gxm (
Nanme?, Purpose?, Author?, At?, Description?, Property*

) >
<! -- Japanese Standard Metadata (Metadata.jnp) El enent -->
<!-- Encodes the reference for docunents which descri be Japanese -->
<l-- standard netadata -->

<! ELEMENT Met adata.jnmp EMPTY>
<! ATTLI ST Metadata.jnp

hyperreference CDATA  #REQUI RED>
<l-- Nane El enent -->
<!-- Encodes nanes -->

<! ELEMENT Nane (#PCDATA) >
<! ATTLI ST Nane

nanet ype (formal | popular | none) "none"
ruby CDATA #| MPLI ED
>

<!-- Purpose El enent -->

<l-- Encodes the purpose created by geospatial data described by G XM
-->

<! ELEMENT Pur pose (#PCDATA) >

<!-- Aut hor E erent >
<!-- Encodes the information related to the author of the geospati al -->
<l-- data described by G XM -->

<! ELEMENT Aut hor (#PCDATA) >
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<! ATTLI ST Aut hor

r uby CDATA  #l MPLI ED

>
<!-- Description Elenment -->
<! -- Encodes expl anati ons or descriptions -->

<! ELEMENT Descri pti on (#PCDATA) >

<!-- Property El enent -->
<!-- Encodes informati on which can be displayed by nanes, shapes as -->
<l-- well as by conbination of val ues -->

<! ELEMENT Property (#PCDATA) >
<I ATTLI ST Property

pr opertytypenane CDATA #REQUI RED
dat at ype (boolean | integer | real | string) "string"
>

<l-- Metric CGeospace El enent -->

<!-- Encodes the structure for including all the el enents comnposing -->

<l-- the metric geospati al -->

<! ELEMENT Metri cGeospace (
Boundary?, (RenderingRul eList* | RenderingRul e?),
(CeonetricFeature | PO | Mwver | Route | Picture)+

) >
<! ATTLI ST Metri cGeospace
id CDATA  #l MPLI ED
cat egory CDATA  #l MPLI ED
spati al ref erencesyst em CDATA  #REQUI RED
uni t. | ocation CDATA  #l MPLI ED
unit.length CDATA  #l MPLI ED
unit.tine CDATA  #l MPLI ED
unit.angle CDATA  #l MPLI ED
uni t. speed CDATA  #I MPLI ED
accuracy. |l ocation. hori zont al CDATA  #l MPLI ED
accuracy. |l ocation. vertical CDATA  #l MPLI ED
accuracy. |l ength CDATA  #I MPLI ED
accuracy.tinme CDATA  #l MPLI ED
accuracy. angl e CDATA  #I MPLI ED
accuracy. speed CDATA  #I MPLI ED
>
<I-- Ceonmetric Feature Attribute Entity -->
<!-- Encodes the attributes of geonetric features -->

<IENTITY % CeonetricFeatureAttribute
"((Ceonetry | Synbol | Annotation | Picture), Property*)"

>
<l-- Ceonetric Feature El enent -->
<!-- Encodes the structure for including all elenments conposing -->
<l-- geometric features -->

<! ELEMENT CeonetricFeature (
Name*, Description?, Boundary?, (RenderingRuleList* | RenderingRul e?),
(%>onetricFeatureAttribute; | GeonetricFeature)+
) >
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<! ATTLI ST Ceonetri cFeature

id CDATA  #] MPLI ED
cat egory CDATA  #l MPLI ED
spati al ref erencesyst em CDATA  #I MPLI ED
unit. | ocation CDATA  #] MPLI ED
unit.length CDATA  #l MPLI ED
unit.angl e CDATA  #l MPLI ED
accuracy. |l ocation. hori zont al CDATA  #I MPLI ED
accuracy. |l ocation. vertical CDATA  #I MPLI ED
accuracy. |l ength CDATA  #1 MPLI ED
accuracy. angl e CDATA  #1 MPLI ED
>

<I-- Ceometry Attribute Entity

<l-- Encodes the attributes of geonetry

<IENTITY % CGeonetryAttribute
"(Point | LineString | Rectangle | LinearRing | Polygon |
>

<l-- Ceonetry El enent

<!-- Encodes the structure for including all elenments conposing

<l-- geonetry

<! ELEMENT Georetry (
(Renderi ngRul eLi st *| Renderi ngRul e?),

) >
<I ATTLI ST Ceonetry

id CDATA  #l MPLI ED
cat egory CDATA  #l MPLI ED
spati al ref erencesyst em CDATA  #l MPLI ED

uni t. | ocation CDATA  #l MPLI ED
unit.length CDATA  #l MPLI ED
unit.angle CDATA  #l MPLI ED
accuracy. |l ocation. hori zont al CDATA  #l MPLI ED
accuracy. |l ocation. vertical CDATA  #l MPLI ED
accuracy. |l ength CDATA  #I MPLI ED
accuracy. angl e CDATA  #I MPLI ED

>

-->

Crcle |

<!-- Boundary El enent -->
<!-- Encodes the boundary -->
<! ELEMENT Boundary (Rectangle)>

<!-- Rectangl e HE enent -->
<!-- Encodes one of the rectangles in geonetry that can be rendered -->
<l-- in the Cartesian coordinate system -->

<! ELEMENT Rectangl e ((Renderi ngRul eLi st* |
<I ATTLI ST Rectangl e

id

cat egory

>

Renderi ngRul e?),

CDATA
CDATA

#| MPLI ED
#| MPLI ED

<!-- Coordinate El enent
<!-- Encodes coordi nates which show locations in the netric space
<! ELEMENT Coor di nat es (#PCDATA) >
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<! ATTLI ST Coordi nat es

deci mal CDATA "."

val uesepar at or CDATA "

t upl esepar at or CDATA " "

spati al ref erencesyst em CDATA  #I MPLI ED

unit. | ocation CDATA  "sec"

accuracy. |l ocation. hori zont al CDATA  #I MPLI ED

accuracy. |l ocation. vertical CDATA  #I MPLI ED

>
<!-- Point E enent -->
<!-- Encodes one of the points in geometry that can be rendered in -->
<l-- the Cartesian coordinate system -->

<! ELEMENT Poi nt ((RenderingRul eList* | RenderingRul e?), Coordi nates)>
<! ATTLI ST Poi nt

id CDATA  #l MPLI ED

cat egory CDATA  #l MPLI ED

>
<l-- Line String El erment -->
<!-- Encodes one of the line strings in geonetry that can be rendered -->
<l-- in the Cartesian coordinate system -->

<! ELEMENT LineString ((RenderingRul eList* | RenderingRul e?), Coordi nates)>
<I ATTLI ST LineString

id CDATA  #l MPLI ED

cat egory CDATA  #l MPLI ED

>
<!-- Pol ygon El enent -->
<!-- Encodes one of the polygons in geonetry that can be rendered in -->
<l-- the Cartesian coordinate system -->

<! ELEMENT Pol ygon (
(RenderingRul eLi st* | RenderingRul e?), QuterBoundary, |nnerBoundary*

) >
<! ATTLI ST Pol ygon

id CDATA  #] MPLI ED

cat egory CDATA  #l MPLI ED

>
<!-- Quter Boundary El enent -->
<!-- Encodes the outer boundary of pol ygons -->

<! ELEMENT Qut er Boundary (LinearR ng) >
<! ATTLI ST Qut er Boundary

id CDATA  #l MPLI ED

>
<!-- Inner Boundary El enent -->
<!-- Encodes the inner boundary of pol ygons -->

<! ELEMENT | nner Boundary (LinearR ng) >

<! ATTLI ST | nner Boundary
id CDATA  #l MPLI ED
>

<l-- Linear R ng El ement -->

©Ministry of Economy, Trade and Industry, Japan, 2001



<!-- Encodes one of the linear rings in geonetry that can be rendered -->
<l-- in the Cartesian coordinate system -->
<! ELEMENT LinearRing ((RenderingRul eList* | RenderingRul e?), Coordi nates)>
<! ATTLI ST Li nearRi ng

id CDATA  #] MPLI ED

cat egory CDATA  #l MPLI ED

>
<l-- Grcle E ement -->
<!-- Encodes one of the circles in geonmetry that can be rendered in -->
<l-- the Cartesian coordinate system -->

<I'ELEMENT Gircle ((RenderingRul eList* | RenderingRul e?), Coordinates, Radius?)>

<IATTLIST Grcle

id CDATA  #l MPLI ED

cat egory CDATA  #l MPLI ED

>
<!-- Arc El enent -->
<!-- Encodes one of the arcs in geonetry that can be rendered in the -->
<l-- Cartesian coordi nate system -->

12

< ELEMENT Arc ((RenderingRul eList* | RenderingRul e?), Coordi nates, Radius?)>

<I ATTLI ST Arc

id CDATA  #l MPLI ED

cat egory CDATA  #l MPLI ED

startangl e CDATA  #l MPLI ED

endangl e CDATA  #l MPLI ED

unit.angl e CDATA  #l MPLI ED

accuracy. angl e CDATA  #l MPLI ED

>
<!-- Radi us El enent -->
<l-- Encodes the radius of a circle -->

<! ELEMENT Radi us (#PCDATA) >
<! ATTLI ST Radi us

unit.length CDATA  #I MPLI ED

accuracy. |l ength CDATA  #I MPLI ED

>
<l-- Annotation El enent -->
<!-- Encodes annotations graphed by basing geospati al phenomena on -->
<!-- character strings in the Cartesian coordinate system -->

<! ELEMENT Annotation (
(Renderi ngRul eLi st* | RenderingRul e?), Coordinates, Size?, Content

) >
<! ATTLI ST Annotati on

id CDATA  #l MPLI ED

cat egory CDATA  #l MPLI ED

>
<l-- Content El enent ——
<l-- Encodes annotation contents ——

<! ELEMENT Content (#PCDATA)>

<l-- Size E enent >
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<!-- Encodes the size displayed by the actual dinmensions -->
<! ELEMENT Size EMPTY>
<I ATTLI ST Si ze

wi dt h CDATA  #l MPLI ED

hei ght CDATA  #l MPLI ED

unit.length CDATA  #l MPLI ED

accuracy. |l ength CDATA  #l MPLI ED

>
<!-- Synbol El enent -->
<!-- Encodes synbol s made from geospati al phenonena in the Cartesian -->
<l-- coordinate system -->

<! ELEMENT Synbol (
(Renderi ngRul eLi st* | RenderingRul e?), Coordinates, Size?, Synbol Nane

) >
<I ATTLI ST Synbol

id CDATA  #l MPLI ED

cat egory CDATA  #l MPLI ED

>
<l-- Synbol Nane El erment -->
<!-- Encodes the synbol name -->

<! ELEMENT Synbol Nane (#PCDATA) >

<l-- Point of Interest (PA) El enent -->
<!-- Encodes the structure for the description connected to a point -->
<l-- which shows a position in the geospatial and all the infornation -->
<l-- related to it -->

<l ELEMENT PO (
(RenderingRul eLi st* | RenderingRul e?), LocationRel ationship*, Route*,
H story?, Spatial Locator?, Tenporal Locator?, Direction*, Property*

) >
<! ATTLI ST PO

id CDATA  #] MPLI ED

cat egory CDATA  #l MPLI ED

>
<!-- Spatial Locator El enent -->
<l-- Encodes the |ocation in the geospati al -->

<! ELEMENT Spati al Locat or (
Coor di nat es| Geor ef er enceNane| G XM_Ref er encel D

) >

<! ATTLI ST Spati al Locat or
uni t. | ocation CDATA #| MPLI ED
accuracy. |l ocation. hori zont al CDATA #1 MPLI ED
accuracy. |l ocation. vertical CDATA #1 MPLI ED
certainty (exact | maybe| per haps| none) "none"
>

<!-- Tenporal Locator El enent -->

<l-- Encodes the location in tine -->

<! ELEMENT Tenpor al Locat or (At| Span|Durati on)>
<! ATTLI ST Tenpor al Locat or
unit.tinme CDATA #| MPLI ED
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accuracy.tinme CDATA #1 MPLI ED

certainty (exact | maybe| per haps| none) "none"

>
<l-- Direction E enent -->
<!-- Encodes directions in the geospati al -->
<I'ELEMENT Direction ((Vector]|Angle), Scalar*)>
<I ATTLI ST Direction

unit.angl e CDATA #1 MPLI ED

accuracy. angl e CDATA #1 MPLI ED

certainty (exact | maybe| per haps| none) "none"

>
<l-- Ceoreference Narme El enent -->
<!-- Encodes the reference name for a place in the geospati al -->
<! ELEMENT Ceor ef erenceNane (

Addr ess?, Postal Code?, Tel ephoneNunber*, Keyword?

) >
<!-- Address El enent -->
<l-- Encodes the address -->
<! ELEMENT Address (#PCDATA) >
<I ATTLI ST Address

ref erencesyst em CDATA  #l MPLI ED

r uby CDATA  #l MPLI ED

>
<l-- Postal Code El ermennt -->
<!-- Encodes the postal code -->
<! ELEMENT Post al Code (#PCDATA) >
<I ATTLI ST Post al Code

ref erencesyst em CDATA  #l MPLI ED

>
<!-- Tel ephone Number El enent -->
<!-- Encodes the tel ephone numrer -->
<! ELEMENT Tel ephoneNunber (#PCDATA) >
<I ATTLI ST Tel ephoneNunber

ref erencesyst em CDATA  #l MPLI ED

>
<I-- Keyword Nane El erment -->
<!-- Encodes keywords which refer to places in the geospati al -->
<! ELEMENT Keywor d (#PCDATA) >
<! ATTLI ST Keyword

ref erencesyst em CDATA  #l MPLI ED

r uby CDATA  #] MPLI ED

>
<l-- G XM. Docunent Locator (G XM.Referencel D) El enent -->
<!-- Encodes the identifier which refers to the displayed | ocation -->
<l-- according to the G XM. docunent of other geospatial descriptive -->
<!-- | anguages. -->

<! ELEMENT G XM_Ref er encel D EMPTY>
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<I ATTLI ST G XM_Ref erencel D

hyperref erence CDATA  #REQUI RED

>
<l-- Time (At) H enent -->
<!-- Encodes the tine -->
<! ELEMENT At EMPTY>
<! ATTLI ST At

time CDATA  #REQUI RED

frequency CDATA  #1 MPLI ED

unit.tine CDATA  #l MPLI ED

accuracy.tinme CDATA  #l MPLI ED

>
<l-- Tine Period (Span) El enent -->
<!-- Encodes the time period starting time and conpletion tine -->
<! ELEMENT Span EMPTY >
<! ATTLI ST Span

starttine CDATA  #REQUI RED

endti ne CDATA  #REQUI RED

frequency CDATA  #l MPLI ED

unit.tine CDATA  #l MPLI ED

accuracy.tinme CDATA  #l MPLI ED

>
<l-- Continuous Time (Duration) El enent -->
<!-- Encodes the duration -->
<! ELEMENT Durati on EMPTY>
<! ATTLI ST Duration

time CDATA  #REQUI RED

unit.tine CDATA  #l MPLI ED

accuracy.tinme CDATA  #l MPLI ED

>
<l-- Vector El enent -->
<!-- Encodes the value of the directional vector -->
<! ELEMENT Vector EMPTY>
<I ATTLI ST Vector

equatori al direction CDATA  #REQUI RED

nmeri di andi recti on CDATA  #REQUI RED

pl unmbdi recti on CDATA  #I MPLI ED

>
<l-- Scalar Quantity (Scalar) El enent -->
<!-- Encodes the given size as per direction -->
<! ELEMENT Scal ar (#PCDATA) >
<l ATTLI ST Scal ar

nane CDATA  #REQUI RED

uni t. | ocation CDATA  #] MPLI ED

uni t. speed CDATA  #I MPLI ED

uni t. userdefine CDATA  #] MPLI ED

accuracy. |l ocation. hori zont al CDATA  #I MPLI ED

accuracy. |l ocation. vertical CDATA  #I MPLI ED

accuracy. speed CDATA  #I MPLI ED
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accur acy. userdefine CDATA  #l MPLI ED

>
<l-- Angl e El enent -->
<l-- Encodes the directional angle degree -->

<! ELEMENT Angl e (Horizontal Angl e? , Vertical Angl e?) >

<!-- Horizontal Angle El enent -->
<!-- Encodes the angle’'s horizontal direction -->
<! ELEMENT Hori zont al Angl e (#PCDATA) >

<! ATTLI ST Hori zont al Angl e

angl et ype (angl e| conpass) "angl e"
unit.angl e CDATA #1 MPLI ED
accuracy. angl e CDATA #1 MPLI ED
>
<l-- Vertical Angle El enent -->
<!-- Encodes the angle's vertical direction -->

<I ELEMENT Verti cal Angl e (#PCDATA) >
<I ATTLI ST Verti cal Angl e

angl et ype (angl e| conpass) "angl e"
unit.angl e CDATA #1 MPLI ED
accuracy. angl e CDATA #1 MPLI ED
>
<l-- History Order Entity -->
<!-- Encodes the order of the el enents which conpose the history -->
<IENTI TY % H st oryCOrder "hi storyorder CDATA  #| NPLI ED'>
<l-- H story El enent -->
<!-- Encodes the structure which includes all the el enents comnposing -->
<l-- the history -->

<IELEMENT Hi story (
Description?, (RenderingRul eList* | RenderingRul e?),
(Record | H story)+, Property*
) >

<I ATTLI ST H story
id CDATA  #] MPLI ED
cat egory CDATA  #l MPLI ED
% storyOrder;
>

<!-- Record El enent -->
<!-- Encodes the record which conposes the history -->
<! ELEMENT Record (Description?, (PO | Mover)?, Property*)>

<! ATTLI ST Record

id CDATA  #l MPLI ED

% storyOrder;

>
<!-- Location Relationship El erment -->
<!-- Encodes the related | ocati on anong objects in the geospati al -->

<! ELEMENT LocationRel ati onshi p (Nei ghborhood | Side | Corner)>
<! ATTLI ST Locati onRel ati onshi p
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nyi dr ef erence CDATA #1 MPLI ED
youri dref erence CDATA #REQUI RED
>

<!'-- Nei ghbor hood El ermrent

<!-- Encodes the state when certain objects in the geospatial and
<!-- other objects adjoin

<! ELEMENT Nei ghbor hood (Description?, (Vector | Angle)?, D stance?)>
<! ATTLI ST Nei ghbor hood

yourtype (Node | PO | Mover)
>
<l-- Side E enent
<I-- \Wen sone objects in the geospatial encode the condition when a
<l-- side is made by an edge that joins two nodes in the topol ogical
<!-- geospati al

<! ELEMENT Side (Description?, (Vector | Angle)?, D stance?)>
<I ATTLI ST Si de

yourtype CDATA  #FI XED
nyposi tion (right | | eft
#REQUI RED
>
<l-- Corner El ement
<l-- \Wen some objects in the geospatial encode the condition near
<l-- nodes which are at corners that are caught between two edges n
<!-- the topol ogi cal geospati al

<! ELEMENT Corner (Description?, (Vector | Angle)?, D stance?)>
<! ATTLI ST Cor ner

yourtype CDATA  #FI XED
" Node"
cl ockwi senext edge CDATA  #l MPLI ED
anti cl ockwi senext edge CDATA  #l MPLI ED
>
<!-- Distance E enent
<!-- Encodes distances in the geospati al

<! ELEMENT Di st ance (#PCDATA) >
<I ATTLI ST Di stance

unit.length CDATA  #I MPLI ED
accuracy. |l ength CDATA  #I MPLI ED
>
<!-- Mover E enent
<!-- Encodes the structure to describe a point which displays the
<l-- position of the nmover in the geospatial and the information of
<l-- the nover’'s relation to that point

<! ELEMENT Mover (
Description?, (RenderingRul eList* | RenderingRul e?),
Locati onRel ati onshi p*, H story?,

17

" Node"

-->

Spati al Locat or?, Tenporal Locator?, Direction*, Status?, Property*

) >
<! ATTLI ST Mover
id CDATA  #l MPLI ED
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cat egory CDATA #| MPLI ED

>
<l-- Status El enent >
<l-- Encodes the status of the nover >

<l ELEMENT Status (D rection?, Property*)>

<!-- Route Order Entity -->
<!-- Encodes the order of the el enents which conpose the route -->
<IENTI TY % Rout eOr der "rout eor der CDATA  #| MPLI ED' >

<!-- Route El enent -->
<!-- Encodes the structure which includes all the el enents comnposing -->
<l-- the route -->

<! ELEMENT Route (
Description?, (RenderingRul eList* | RenderingRul e?),
(Rout eNode | Route)+, Property*
) >

<! ATTLI ST Route
id CDATA  #l MPLI ED
cat egory CDATA  #l MPLI ED
%Rout eOr der ;
>

<l-- Route Node El enent ——
<l-- Encodes the route |ocations on the route ——
<! ELEMENT Rout eNode (Node | Edge | PO | Spatial Locator | Coordinates)>

<! ATTLI ST Rout eNode

id CDATA  #l MPLI ED

%Rout eOr der ;

>
<l-- Picture El enent -->
<!-- Encodes the structure for describing pictures visualized in a -->
<l-- fixed range in the geospati al -->

<l ELEMENT Picture (
(RenderingRul eLi st* | RenderingRul e?), Size, Transformation?, URL

) >
<I ATTLI ST Picture

id CDATA  #] MPLI ED

cat egory CDATA  #l MPLI ED

>
<l-- Transfornation El enent -->
<!-- Encodes the structure for description of the method for the -->
<I-- projection of objects in the |local Cartesian coordinate system -->
<l-- into the netric geospati al -->

<! ELEMENT Transformati on (Di agonal Transformation | MatrixTransformation)>

<!-- Diagonal Transfornation El enent -->
<!-- Encodes the set transformati on nmethod by displaying the -->
<l-- coordinate systemof the nmetric geospatial transformation -->
<l-- destination and the Cartesi an coordi nate system where objects -->
<!'-- which becone origins of transformation exi st -->
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<! ELEMENT Di agonal Transformati on (
Local Coor di nat eSyst em @ obal Coor di nat eSyst em

) >
<!-- Local Coordinate System El enent
<!-- Encodes the Cartesian coordi nate system where objects which
<!-- becone origins of transformation exist

<! ELEMENT Local Coor di nat eSyst em ( Rect angl e) >
<I ATTLI ST Local Coor di nat eSyst em

spati al ref erencesyst em CDATA  #l MPLI ED
unit. | ocation CDATA  #l MPLI ED
>

<!-- dobal Coordinate System El enent

<!-- Encodes the coordi nate systemof the metric geospati al

<l-- transfornmation destination

<! ELEMENT d obal Coor di nat eSyst em ( Rect angl e) >
<! ATTLI ST d obal Coor di nat eSyst em

spati al ref erencesyst em CDATA  #l MPLI ED

unit. | ocation CDATA  #l MPLI ED

>
<l-- Matrix Transformation El ement
<!-- Encodes the nmethod of set transformation by displaying the val ue
<l-- of the matrix

<! ELEMENT Matri xTransformati on EMPTY>
<! ATTLI ST Matri xTransfornati on
a CDATA  #REQUI RED

b CDATA  #REQUI RED
c CDATA  #REQUI RED
d CDATA  #REQUI RED
e CDATA  #REQUI RED
f CDATA  #REQUI RED
unit.l ocation CDATA  #REQUI RED
>

<!-- Uni form Resource Locator (URL) El enent

<l-- Encodes the Uniform Resource Locator in the Internet

<! ELEMENT URL (#PCDATA) >

<!-- Topol ogi cal Geospace El ement
<!-- Encodes the structure which includes all the el enents which
<!-- conpose the topol ogi cal geospatial ?

<! ELEMENT Topol ogi cal Geospace (
(RenderingRul eLi st* | RenderingRul e?), Node+, Edge+, Route*

) >

<! ATTLI ST Topol ogi cal Geospace
id CDATA  #] MPLI ED
cat egory CDATA  #l MPLI ED
>

<!'-- Node El erment
<!-- Encodes the nodes which make the topol ogical structure
<! ELEMENT Node (
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Description?, (RenderingRul eList* | RenderingRul e?),
(Spati al Locator | Coordinates)?, LocationRel ationship*, Property*

) >
<! ATTLI ST Node

id CDATA  #REQUI RED

cat egory CDATA  #l MPLI ED

>
<!-- Edge El erment -->
<!-- Encodes the adjoining relationshi p between nodes whi ch make the -->
<!-- topological structure -->

<! ELEMENT Edge (
Description?, (RenderingRul eList* | RenderingRul e?),
Locati onRel ati onshi p*, Property*

) >
<! ATTLI ST Edge

id CDATA  #REQUI RED

cat egory CDATA  #l MPLI ED

st art node CDATA  #REQUI RED

endnode CDATA  #REQUI RED

>
<l-- Point Style El enment -->
<!-- Encodes the reference style when rendering points -->

<! ELEMENT Poi nt Styl e (Invisible*)>
<I ATTLI ST Poi nt Styl e

id CDATA  #l MPLI ED

styl ename CDATA  #l MPLI ED

col or CDATA  #l MPLI ED

si ze CDATA  #l MPLI ED

unit.length CDATA  #l MPLI ED

>
<l-- Line Style El enent -->
<!-- Encodes the reference style when rendering |ines -->

<! ELEMENT Li neStyle (Invisible*)>
<! ATTLI ST LineStyl e

id CDATA  #l MPLI ED
styl ename CDATA  #I MPLI ED
col or CDATA  #] MPLI ED
wi dt h CDATA  #l MPLI ED
l'inepattern CDATA  #I MPLI ED
unit.length CDATA  #I MPLI ED
>
<l-- Face Style El enent -->
<!-- Encodes the reference style when rendering faces or sides -->

<! ELEMENT FaceStyle (Invisible*)>
<I ATTLI ST FaceStyl e

id CDATA  #l MPLI ED
styl ename CDATA  #I MPLI ED
f or egr oundcol or CDATA  #I MPLI ED
backgr oundcol or CDATA  #I MPLI ED
facepattern CDATA  #I MPLI ED

©Ministry of Economy, Trade and Industry, Japan, 2001



<l-- Text Style El enent

<!-- Encodes the reference style when rendering text
<! ELEMENT Text Style (Invisible*)>

<I ATTLI ST Text Styl e

21

-->

id CDATA  #l MPLI ED

styl ename CDATA  #I MPLI ED

baseangl e CDATA  #I MPLI ED

f or egr oundcol or CDATA  #1 MPLI ED
backgr oundcol or CDATA  #1 MPLI ED
di spl aysi ze CDATA  #l MPLI ED
di spl ayl owerlimt CDATA  #l MPLI ED
fontface CDATA  #l MPLI ED
fontstyle CDATA  #l MPLI ED
unit.angl e CDATA  #l MPLI ED
unit.length CDATA  #l MPLI ED

di sposition
(upperleft|lowerleft|upperright||ower

right|center) "lowerleft"

>
<l-- Synbol Style El ement -->
<!-- Encodes the reference style when rendering synbol s -->
<! ELEMENT Synbol Styl e (I nvisible*)>
<! ATTLI ST Synbol Styl e

id CDATA  #l MPLI ED

styl ename CDATA  #l MPLI ED

rotati onangl e CDATA  #l MPLI ED

f or egr oundcol or CDATA  #l MPLI ED

backgr oundcol or CDATA  #l MPLI ED

di spl aysi ze CDATA  #l MPLI ED

di spl ayl owerlimt CDATA  #l MPLI ED

unit.angle CDATA  #I MPLI ED

unit.length CDATA  #I MPLI ED

>
<l-- Picture Style Elenent -->
<!-- Encodes the reference style when rendering pictures -->
<! ELEMENT PictureStyl e EMPTY>
<I ATTLI ST PictureStyle

id CDATA  #l MPLI ED

styl ename CDATA  #I MPLI ED

al phaval ue CDATA  #I MPLI ED

>
<l-- Invisible E enment -->
<!-- Encodes the state when the el enents that conpose geonetry cannot -->
<l-- be visualized -->
<! ELEMENT 1 nvi si bl e EMPTY>
<I ATTLI ST I nvisible

seri al nunber CDATA  #] MPLI ED

>
<!-- Rendering Rul e El enent -->
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<l-- Encodes the Rendering Style Rule so that the user can easily -->
<!-- understand via a conputer system the geospatial data described -->
<l-- by G XM -->

<! ELEMENT Renderi ngRul e (
Poi nt Styl e?, LineStyle?, FaceStyle?, TextStyle?,
Synbol Styl e?, PictureStyle?

) >
<! ATTLI ST Renderi ngRul e

id CDATA  #l MPLI ED

styl ename CDATA  #1 MPLI ED

>
<!-- Rendering Rule List El ement -->
<!-- Encodes the list of rules of the referring rendering style when -->
<l-- its applied to the geospati al data described by G XM -->

<! ELEMENT Renderi ngRul eLi st ((hj ect Ref erence*, Renderi ngRul eRef erence) >

<l-- (bject Reference El enent -->
<!-- Encodes the reference condition of the geospatial data described -->
<!--by G XM. where the object applies to the rendering style rule -->

<! ELEMENT bj ect Ref erence (#PCDATA) >
<I ATTLI ST bj ect Ref erence

obj ectref erencet ype (xql | i dref erence| cat egory) "idreferenc
>
<!-- Rendering Rul e Reference El enent -->
<!-- Encodes the reference conditions of the rendering style rule -->

<! ELEMENT Renderi ngRul eRef er ence (#PCDATA) >
<! ATTLI ST Renderi ngRul eRef erence
renderi ngrul er ef erencet ype
(idreference| styl enane) "idreference"
>
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