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ABSTRACT The OGC(OpenGIS Consortium), which is standardization organization of
geographic data, have been studied standard for geographic data such as GML and GML based
annotation for image and map. Annotation for map is applicable in various ways, understanding
about geographic data, decision making and exchange of communication. For instance, Map
annotation can be used for highlighting tour-course as symbols or explaining it as text on a
map in tourism.

This study suggests some annotation methodology for national digital map and presents a
simple implementation of it. Firstly, this study suggests a way of updating OGC annotation
schema which corresponds with DXF format and creating a GML application schema using the
updated OGC annotation schema. Also it suggest a way of converting instance documents of
annotated map to VML document with XSLT and VML for display.

Later, it is needed to study for supporting another formats as well as DXF format. In
addition, it is needed to study for managing the history of updated map entity with annotation
in Local governments UIS(Urban Information System) in practical aspects.
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{?xm] version="1.0" encoding="UTF-8"?7)
{!— File: DXFTest.xm! —)
{?xml-stylesheet
href="dxfxsl-1.xsl"?>
{dxfMode xmlns="http://www.gis815.com/xml”
xmlns:gml="http://www.opengis.net/gml”
xmlns:xlink="http://www.w3.0rg/1999/xlink”
xmilns:xsi="http://www.w3.0rg/2000/10/XMLSchema-i
nstance” xmlns:anno=" http://www.opengis.net/xima”
xsi:schemalocation="http://www.gis815.com/xml
dxf.xsd”)
{gml:name)Cambridge{/gm]:name)
{gml:boundedBy>
{gml:Box

type="text/xsl”

srsName="http://www.opengis.net/gml/srs/epsg.xm

1443267

{gml:coord>

{gm1:X>209398.697000¢/gm!:X>

{gml:Y»504699.927000{/gml:Y>

{gm1:Z20.000000{/gml:Z>

{/gml:coord)

{gml:coord)

{gmi:X)>209901.716000{/gm!:X)

<gml:Y>505101.492000¢{/gml:Y)

{(gml:Z>0.000000{/gml:Z>

{/gml:coord)

{/gml:Box)

{/gml:boundedBy>

{dxfMember)

{dxfHeader Coverage="DXFtest.xm!")

(explain) extent =  gml:/boundedBy

{/explain)

{/dxfHeader>

{/dxfMember)

{dxfMember)

(dxfLayer Name="DOGAK" Color="7">

{3xfPolyline FillPoly="0"

{gml:LineString)

{gml:coord)

{gml:X>209400.000000{/gml:X>

{gml:Y>504700.000000{/gml:Y>

{/gml:coord’

{gml:coord)

{gm1:X>209900.000000¢/gml:X>

{gml:Y»504700.000000</gml:Y>

{/gml:coord)

{gml:coord)

{gm1:X»209900.000000</gml:X>

<gml:Y)»505100.000000¢(/gml:Y>

{/gml:coord)

{gml:coord)

{gml:X>209400.000000</gml:X>

{gm]:Y»505100.000000¢{/gml:Y>

{/gml:coord)

{(gml:coord)

{gm1:X>209400.000000</gml: X

{gml:Y»504700.000000¢{/gml:Y>
{/gml:coord)
{/gml:LineString)
{/dxfPolyline)

{/dxfLayer)
{/dxfMember)
{/dxfModel)
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(?xm] version="1.0" encoding="UTF-8"7)

{!I-- edited with XML Spy v4.3 U
(http://www.xmlspy.com) by ghkwoun (gis) —)
(xsd:schema
targetNamespace="http://www.opengis.net/xima”
xmlns:xlink="http://www.w3.0org/1999/xlink”
xmins:gml="http://www.opengis.net/gml”
xmlns="http://www.opengis.net/xima”
xmlns:xsd="http://www.w3.0org/2001/XMLSchema”
elementFormDefault ="qualified”
attributeFormDefault ="unqualified”)

{xsd:import
namespace="http://www.opengis.net/gml”
schemaLocation="geometry.xsd”/)

(xsd:element name="AnnotationList”)

(xsd:complexType)
{xsd:sequence

maxOccurs ="unbounded”>
(xsd:element ref="Annotation”/}
{/xsd'sequence)
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{/xsd:complexType)

{/xsd:element)

(xsd:element name="Annotation”>
(xsd:complexType)

{xsd:sequence)
(xsd:element ref="Content”/)
(xsd:group ref="Properties”/>
(xsd:element ref="Annotates”
maxOccurs ="unbounded”/>

{/xsd sequence)
{/xsd:complexType)
(/xsd:element)
(xsd:element name="Content”)
{xsd:complexType)
{xsd:attribute

name="type” type="xsd:string” use="required”/»

{xsd:attributeGroup
ref="xlink :simpleLink”/>
{1-—(xsd:attribute

ref="xlink href’ type="xsd:uriReference "/> —

(/xsd:complexType)
{/xsd:element)
(xsd:element name="Annotates”)
{xsd:complexType)
{xsd:sequence)
{xsd:choice minOccurs="0")
{xsd:element ref="gml:_Geometry”/>
{xsd:element ref="gml:Box"/>
{/xsd:choice)
{xsd:group ref="Properties”/>
(/xsd:sequence)
{/xsd:complexType>
{/xsd:element)
(xsd:element name="Title"
type="xsd:string"/)
(xsd:element name="Author”
type="xsd:string”/>
(xsd:element name="DateTime"
type="xsd:string”/)
{xsd:element name="Certainty”
type="xsd:string"/>
{xsd:element name="Rationale”
type="xsd:string"/>
(xsd:group name="Properties”)
(xsd:sequence)
(xsd:element ref="Title"/>
(xsd:element ref="Author”/)
{xsd:element ref="DateTime"/?
{xsd:element ref="Certainty”/>
{xsd:element ref="Rationale”/>
{/xsd:sequence)
{/xsd:group)

(/xsd:schema)
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(?xml version="1.0" encoding="UTF-8"?)
(1 edited with XML Spy v4.3 U
(http://www.xmlspy.com) by ghkwoun (gis) ——>
{xsd:schema
targetNamespace="http://www.opengis.net/xima"
xmlns:xsd="http://www.w3.org/2001/XMLSchema”
xmlns="http://www.opengis.net/xima"
xmlns:gml="http://www.opengis.net/gml"
xmlns:xlink ="http://www.w3.0org/1999/xlink”
elementFormDefault ="qualified”
attributeFormDefault ="unqualified”)
(xsd:import
namespace ="http://www.opengis.net/gml”
schemalocation="geometry.xsd"/>
{xsd:element name="LayerAnnotationList”)
(xsd:complexType)
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(xsd:sequence
maxOccurs ="unbounded”>
(xsd element ref="Annotation”/)
(/xsd:sequence)
(xsd:attribute name="Name”
type="xsd:string"/>
{/xsd:complexType)
(/xsd’element)
(xsd:element name="Annotation”)
(xsd:complexType)
(xsd:sequence)
(xsd:element ref="Content”/>
(xsd:group ref="Properties”/>
(xsd:element ref="Annotates”
maxOccurs ="unbounded”/>
{/xsd:sequence)
{/xsd:complexType)
(/xsd:element)
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{?xm] version="1.0" encoding="UTF-8"?)
(1~ File: dxf.xsd --)
{schema
targetNamespace ="http://www.gis815.com/xml”
xmlns="http://www.w3.0org/2001/XMLSchema”
xmins:mapann="http://www.opengis.net/xima”
xmlns:gml="http://www.opengis.net/gml”
xmlns:xlink="http://www.w3.0rg/1999/xlink”
xmlns:map="http://www.gis815.com/xml”
elementFormDefault ="qualified” version="2.03")
{annotation)
(appinfo)dxf.xsd v2.03 2001-02{/appinfo)
{documentation xml:lang="en”)
GML schema for the DXF
{/documentation)
{/annotation)
{1— import constructs from the GML
Feature and Geometry schemas —)
{import
namespace ="http://www.opengis.net/gml”
schemaLocation="feature.xsd"/}
{import
namespace ="http://www.opengis.net/xima”
schemaLocation="MapAnnotation.xsd"/>
(- =========================

{element name="dxfModel”
type="map:DXFModelType”
substitutionGroup="gml:_FeatureCollection”/}

{element name="dxfMember”
type="map:DXFMemberType”
substitutionGroup="gml :featureMember”/>

{element name="dxfPoint”
type="map:DXFPointType”
substitutionGroup="map:_DXFFeature”/)

{element name="dxfLine"
type="map:DXFLineType”
substitutionGroup="map:_DXFFeature”/>

{element name="dxfCircle”
type="map:DXFCircleType”
substitutionGroup="map:_DXFFeature”/>

{element name="dxfArc"
type="map:DXFArcType”
substitutionGroup="map:_DXFFeature"/)

{element name="dx{Text”
type="map:DXFTextType”

substitutionGroup="map:_DXFFeature”/}
{element name="dxfPolyline”
type="map:DXFPolylineType”
substitutionGroup="map:_DXFFeature”/>
{1—- {element name="dxfLayer”
type="map:DXFLayerType”
substitutionGroup="map:_DXFFeature”/> -->
(element name="dxfLayer”
type="map:ExtentionDXFLayerType”
substitutionGroup="map: DXFFeature”/)
(element name="dxfHeader”
type="map:DXFHeaderType”
substitutionGroup="map:_DXFFeature”/)
(l-- a label for restricting membership in
the DXFModel collection ——>
{element name="_DXFFeature”
type="gml:AbstractFeatureType” abstract="true”
substitutionGroup="gml:_Feature”/>
(- {element
ref="LayerAnnotationList” minOccurs="0"
maxQOccurs="1"/> -

(l- =========================
type definitions for DXF model
—mm—————s——==——=========== —)
{complexType name="DXFModelType")
{complexContent)
{extension
base="gml:AbstractFeatureCollectionType”)
{sequence’
{element name="dateCreated”
type="gYearMonth"/)
{/sequence)
(/extension)
{/complexContent>
{/complexType)
{complexType name="DXFMemberType”)
(annotation)
{documentation)
A DXFMember is restricted to those features (or
feature
collections)that are  declared equivalent to
map:_DXFFeature.
{/documentation)
{/annotation)
{complexContent)

(restriction
base="gml:FeatureAssociationType”)
{sequence minOccurs="0">
{element ref="map:_DXFFeature”/>
{/sequence
{attributeGroup
ref="gml:AssociationAttributeGroup”/>



{/restriction)
{/complexContent)
{/complexType)
{!-- this is just here to demonstrate feature
member restriction —)
{complexType name="DXFHeaderType”)
(complexContent)
(extension base="gml:AbstractFeatureType”)
(sequence minOccurs="0")
{element name="explain” type="string”/)
{/sequence)
(attribute name="Coverage” type="string”
use="optional”/>
{/extension)
(/complexContent)
{/complexType)
{complexType name="DXFLayerType”)
{complexContent)
{extension base="gml:AbstractFeatureType")
{choice minOccurs="0" maxOccurs="unbounded”)
(element ref="map:dxfPoint”/)
(element ref="map:dxfLine"/)
{element ref="map:dxfPolyline”/>
{element ref="map:dxfCircle”/)
(element ref="map:dxfArc"/)
(element ref="map:dxfText"/>
(/choice)
{attribute name="Name” type="string”/)
(attribute name="Flag” type="integer”
default="2"/>
{attribute name="Color” type="integer”
default="255"/>
{attribute name="LineStyle” type="string”
default="NORMAL"/>

{/extension)

{/complexContent)

{/complexType)

{complexType

name="ExtentionDXFLayerType”)
{complexContent)

{extension base="map:DXFLayerType”)
{sequence)

{element ref="mapann:LayerAnnotationList”
minOccurs ="0"/>
{/sequence)
(/extension)
{/complexContent)
{/complexType>
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{dxfPolyline FillPoly="0">
{gml:LineString)
{(gm):coord)
{gml:X)>209400.000000<{/gml: X
{eml:Y»505017.426000{/gml:Y>
{/gml:coord)
{gml:coord)
{gml:X)>209403.348000{/gml:X>
{gml:Y>505018.569000{/gml}:Y)
{/gml:coord)
{/gml:LineString)
{/dxfPolyline)
{mapann:LayerAnnotationList
Name ="JIJUKLINE")
{mapann:Annotation ID="237Q"
{mapann:Content type="text”>High
School{/mapann:Content)
{mapann:Title)Picture of feature
Al174{/mapann:Title)
(mapann:Author)>John
Doe{/mapann:Author)
{mapann:DateTime)20020202¢/mapann:DateTime)
{mapann:Certainty)High{/mapann:Certainty)
{mapann:Rationale)This is main view of this
building.
{/mapann:Rationale
{mapann:Annotates)
{mapann:Title>The entrance of this
buliding
{/mapann: Title)
(mapann:Author)Alex
Bond{/mapann:Author)
{mapann:DateTime>20020224(/mapann:DateTime)
{mapann:Certainty High{/mapann:Certainty)
(mapann:Rationale)This is the front side of
the building. {/mapann:Rationale)
{/mapann:Annotates)
{/mapann:Annotation)
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{mapann:Annotation ID="247A")
{mapann:Content type="text") X8 uS5s}m
{/mapann:Content)
{mapann:Annotates xlink:href="./school01.jpg”}
{gml:Point)
{gml:coordinates>209498.845000,504859.426000
{/gml:coordinates)
{/gml:Point)
{/mapann:Annotates)
{/mapann:Annotation}
{mapann:Annotation ID="267A")
{mapann:Content type="text")&FZEsn
{/mapann:Content)
{mapann:Annotates xlink:href="_/sch00l02.jpg”}
{gml:Point)
{gml:coordinates»209801.247000,505001.855000
{/gml:coordinates)
{/gml:Point)
{/mapann:Annotates)
{/mapann:Annotation)
{/mapann:LayerAnnotationList)
{/dxfLayer)
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