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ABSTRACT : With increasing Internet use and evolving network services, geographical information is widely used in various
systems, including marine and coastal geographical information systems. Although marine geographical information such as
Electronic Navigational Chart (ENC) has been applied to navigation of ships successfully, there is a drawback that it can be only
used through some specialized systems. Also, it is difficult to keep compatibility to interchange geographical data among the systems
because some existing geographical information systems represent and manage them in specific format. To overcome these
limitations, OGC published GML standard based on XML to represent geographical information efficiently and W3C proposed vector
graphic standard called SVG. In this paper, we design and implement a Web-based system using the GML and SVG technologies for
the services of Electronic Navigational Charts through the Web. The system first accepts ENCs coded in S-57 format, and then
adopts GML as a coding and data transporting mechanism, database as a storage and query system, and SVG as a visualization
means on the Web. The proposed system can be easily used by ordinary people, while the existing systems are mainly used for
specific purpose like the navigation of ships.
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Fig. 1 System Architecture
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Fig. 2 Structure of GML Application Schema
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Fig. 3 SVG Document Generation Module
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<gml:element>
<gml:LineString gml:id="1130_998">
<gml:pos>-32.493122 60.963369</gml:pos>
<gml:pos>-32.493015 60.963681</gml:pos>
</gml:LineString>
</gml:element>
<gml:element>
<gml:LineString gml:id="L130_999">
<gml:pos>-32.493015 60.963681</gml:pos>
<gml:pos>-32.493043 60.963831</gml:pos>
<gml:pos>-32.493172 60.963892</gmi:pos>
</gm:LineString>
</gml:element>
<gml:element>
<gml:Point gml:id="P110_1">
<gml:pos>-32.477568 60.961217</gml:pos>
</gml:Point>
</gml:element>

</xsl:attribute>
</xsl:element>

</xsl:template>

<!--LineString-->
<xsl:template match="gml:LineString">
<xsl:param name="ID"> </xsl:param>
<xsl:element name="polyline”>
<xsl:attribute name="id">
<xsl:value-of select="$ID"/>
</xsl:attribute>
<xsl:attribute name="points”>
<xsl:value-of select="normalize-space(gml:pos)”/>
</xsl:attribute>
</xsl:element>
</xsl:template>

<!--Point-->

Fig. 4 GML Instance Document
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<xsl:template match="gml:Point">
<xsl:param name="ID"> </xsl:param>
<xsl:element name="rect">
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</xsl:attribute>

2, ‘LineString’el} ‘Polygon’2 ‘path’2 ¥Hgk€ith

¥ 55 GML £A4A gzt3el s|33shE gmlPolygon,

<xsl:attribute name="y">
<xsl:value-of select="substring-after(normalize-

Aol #idah= gmlLineString, ol 33t= gmlPoint &2 space(gml:pes).” Y'>

o} 2ElYAES] A2o] wiAEH XE}AAE] HAdd HH <Jxsl:attribute>

S %ty Y 8248 FEIEE S FEE A <xsl:attribute name="width”>0.001</xsl:attribute>
o) DS BE FEE SVG 829 2o w3z wgkdc o <xsl:attribute name="height">0.001</xsl:attribute>

Y 62 GML +AollX A g9z 248 84 2 284d
ANEE Ao HEdo, gy Q49 wdS AHYY
o224 a9 .47t FEHE 48 AAHSE SVG 1F

zEpA BT,

</xsl:element>

</xsl:template>

Fig. 5 Stylesheet for Graphic Element Extraction

<xsl:element name="g">
<xsl:attribute name="id">Light</xsl attribute>

<!--Polygon-->
<xsl:template match="gml:Polygon”>
<xsl:param name="ID"></xsl:param>
<xsl:element name="path”>
<xsl:attribute name="id">
<xsl:value-of select="$ID"/>
</xsl:attribute>
<xsl:attribute name="d">
<xsl:for-each select="*/gml:LineString”>
<xsl:text>M</xsl:text>
<xsl:value-of
VLY

<xsl:text>z</xsl:text>

select="translate(normalize-space(gml:pos),’

</xsl:for-each>

<xsl:attribute name="class">Light</xsl:attribute>
<xsl:for-each select="//*[name()='Light']">
<xsl:apply-templates select=".//gmi:Polygon">
<xsl:with-param name="ID">
<xsl:value-of select="./*[name()="acronym']" />
</xsl:with—-param>
</xsl:apply -templates>
<xsl:apply-templates select=".//gml:LineString">
<xsl:with-param name="ID">
<xsl:value-of select="./*[name()="acronym']" />
</xsl:with-param>
</xsl:apply -templates>
<xsl:apply~templates select=".//gml:Point">

<xsl:with-param name="1D">

- 87 -



GML# SVGE AHEE ¢4 7] dasls Al xede) 7w

<xsl:value-of select="./#*[name()='acronym'}" />
</xsl:with-param>
</xsl:apply-templates>
</xsl:for-each>

</xsl:elemen>
Fig. 6 Stylesheet for SVG Structure Transformation
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