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ABSTRACT

Electronic Navigational Charts (ENCs) are digiml charts which contain a great variety of data on coast and sea regions. Although they
contain much information that ordinary people are interested in, there is no easy way to access because they are coded in the specialized data
forma, and can be visualized by using specialized system. Therefore, supporting systems need to be developed for ordinary people to easily
access ENCs.

This paper proposes a framework for the ENC systems based on the Web. It relies on quite general standards such as Geography Markup
Language (GML) and Scatable Vector Graphics (SVG). In the framework, ENCs coded in S-57 format are first translated into GML to be
stored in a database. Once the database is built, users can request to the database what they want. According to the user request, relevant data
are tetrieved, and then translated into SVG to be displayed on the Web browser. By using the framework, ordinary people may easily access
coast and sea information contained in the ENCs. Furthermore, the framework may provide interoperability by virtue of XML-based standards
such as GML and SVG, and efficiency by virtue of database. To validate the feasibility of proposed framework, a prototype system is
developed and tested.
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ATF0002900091FSPT0001600120V
00001V
FEQ000000001P002000180011V
NLO00000000100001 ¥
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Fig. 3. An example of S-57 document
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3 2L BN EAE A5t A8 T 5= gk o] o
¥ GML o} B & $-& 27|vtol] Hgtsjo} gtu}. o] 3t
S8 27192 A EA FAY FE AT, B =EoA
£ % 9] UKHO(United Kingdom Hydrographic Office)}
GaldosAl7} 23 §-57 3-8 ~719H1518 A =Astdo)
o] &4 ~7)ul= GML Fo] A7|vt2 e d A g AH),
OEHRE, E9)S Aostx k. 2 4= ‘colour’ 7}
22 AT A ERES) position’ 9} 2L F7F o] EF
FEE Z335+= ‘Light” A o] A& wojg,

elem
<element name= L|ght type— s57:LightType"
substitutionGroup="grmi: _Feature">
<annotation>
<d0cumentat|on> The "Light" feature corresponds to the s57
object "LIGHTS". A luminous or lighted aid to navigation.

</doctmentation>
</annotation>
</element>
<l--=========== complexType >

<complexType name="LightType">
<complexContent>
<extension base="s57:AbstractFeatureType">
<sequence>

<element name=" ‘acronym” type="string" fixed="LIGHTS"/>
<element ref="s57:catlit" minOccurs="0"/>

<element ref="s57:colour" minQccurs="0"/>

<element ref="s57.datsta" minOccurs="0"/>

<element ref="s57:sordat’ minOccurs="0"/>
<element ref=" s57:sorind’ minOccurs="0"/>
<element name="position" type="s57:NodePropertyType"
minOcecurs="0"/>
</seguence>
</extension>
</complexContent>
</complexType>

38 4 S-57 8 A7|ot Q| (Light)
Fig. 4. Definition of S-57 Application Schemas (‘Light’)
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Table. 1 Correspondence between geometry elements

of GML and SVG

Geometry | Document Element format

type type
<gml:Point>
GML <gml:pos>x1.y1</gml:pos>
. </gmt:Point>
Point
<rect x="x1" y="y1" width="wt" height="h1"/>
SVG

<circle x="x1" y="y1" r="r1"/>

<Light gml:id="_540_2135148864_687">
<gml:metaDataProperty>
<FeatureObjectidentifier>
<agency>540</agency>
<featureldentificationNumber> 213514886
</featureldentificationNumber>
<[FeatureObjectidentifier>
</gml:metaDataProperty>
<acronym>LIGHTS</acronym>
<catlit>
<CategoryOfLight>
<code>37</code>
<value>air obstruction light</value>
</CategoryQiLight>
</catlit>
<colour>
<Colour>
<code>75</code>
</Colour>
</colour>
<position>
<gml:Node gml:id="N120_668">
<gml:pointProperty>
<gmi:Point gmlid="P120_668">
<gml:pos>-32.498195 60.895926</gml:pos>
</gml:Point>
</gml:pointProperty>
</gml:Node>
</position>

<gml:LineString>
GML <gml:pos>xt,yl x2,y2 --</gml:pos>
</gml:LineString>

Line <line points="x1,y1 x2,y2 " />

SVG <polyline points="x1,y1 x2,y2 " />

<path d="Mx1.y1 x2y2 -~Z" />

<gml:Polygon>
GML <gmi:pos>x1.yl x2,y2 x3,y3 -
x1,y1</gml:pos>

Polygon </gmi:Polygon>

SVG <path d="Mx1.y1 tx2y2 1x3,y3--2" />

<gml:Object1>
<gml:Point>

GML <gml:pos>x1,y1</gml:pos>
</gml:Point>

</gml:Object1>

<image x="x1" y="y1" "width="w1"

Symbol height="h1" xlink:hret="image path'/>

<symbol id="symbol1" viewbox="x1 y1 x2
SVG v >

<use x="x1" y="y1" width="w1" height="h1"

xlink:href="symbol1">

</Light>

a2 5 GML A2 of (Light)
Fig. 5 An example of GML document (‘Light)
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GML "B 2 ¢ B¢ o T2 Zzlo]| 7] ¢ A

1454

& =k

5&% Zi°] A& 7\] A ZL‘?_“ﬂ E a] 2B A

t} 18 62 “LineString’ 2 ‘Polygon’o) tj

E}Q A EE K od 2} GMLY ‘LineString’ 2 SVG 2
’ W3y 1, ‘Polygon’ & ‘path’ 2 W ghe T}




g 7inke) AR E A 2Y-E Y7 2 d2

{lmm========== | ineString
<xsl:template match="gml: LmeString">
<xsl:param name="ID"> </xsl:param>
<xsl:element name="polyline">
<xslattribute name="id">
<xsl:value-of select="$ID"/>
<[xsl-attribute>
<xsl:attribute name="points">
<xslvalue-of select="normalize-space(gml:pos)"/>
<[xsl:attribute>
</xsl:element>
</xsl:template>

<t Polygon >
<xsl:template match="gml:Polygon">
<xsl:param name="iD"> </xsliparam>
<xsl:element name="path">
<xslattribute name="id">
<xslvalue-of select="3ID"/>
</xsl:attribute>
<xslattribute name="d">
<xsl:for-each setect="+/gmt:LineString">
<xshtext>M</xsl text>
» <xslvalue-of select="translate{normalize-space{gml:pos),’
U
<xslitext>Z</xsl text>
</xsl:tor-each>
</xsl:attribute>
</xsl-element>
</xsl:template>

08l 6. X2 EZ| AEFIAE (LineSting % ‘Polygon’)
Fig. 6. Geometry stylesheet (LineString’ and ‘Polygon’)
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<?xml version="1.0" encoding="IS0-8859-1" standalone="no"?>
<?xml-stylesheet type="text/css" href="gml2svg_styles.css'?>
<svg width="100%" height="100%" viewBox="-32.500000 60.866667
0.049999999999716 0.100000000000142">

<desc> Converted to SVG using GMLtoSVG.xsl</desc>

<g id="DepthArea" class="DepthArea">
<path id="DEPARE" d="M-32.493758 60.928285 -32.493763
60.932597 -32.493758 60.933328 -32.493182 60.933529
-32.493308 60.933328z" />
<path id="DEPARE" d="M-32.500000 60.884642 ~32.500000
60.883333 -32.499688 32.500000 60.884642 -32.499882
60.884628z" />
</g>

<g id="LandArea" class="LandArea™
<path id="LNDARE" d="M-32.499722 60.898657 -32.498594
60.898996 -32.498594 60.8986572" />
<path id="LNDARE" d="M-32.497387 60.914768 -32.499326
60.916941 -32.499326 60.914922 -32.497251 60.914922
-32.497387 60.9147682" />
</g>

<g id="Light" class="Light">
<rect x="-32.498195" y="60,895926" height="0.001"
width="0.001"/>
<rect x="-32.495481" y="60.892104" height="0.001"
width="0.001"/>
<rect x="-32.491039" y="60.931863" height="0.001"
width="0.001"/>
</g>

<xsl:element name= a'>
<xsl:attribute name="id">L ght</xsl:attribute>
<xsl:attribute name="class >Light</xsl attribute>
<xshfor-each select="//x{name()='Light']">
<xsl:apply-templates seiect=".//gml:Polygon">
<xsl:with-param name="[D">
<xshvalue-of select="./*[name()="acronym']" />
</xst:with-param>
</xsl:apply-templates>
<xsl:apply-templates se: ect~“ //gml:LineString">
<xsl:with-param name="ID">
<xsl:value-of select="./*{name()="acronym']" />
</xsl:with-param>
</xsl-apply-templates>
<xsl:apply—-templates seect=".//gml:Point">
<xsl:with-param name="10">
<xslvalue—of select="./*[name()="acronym'l" />
</xsl:with-param>
</xsl:apply-templates>
</xsl:for-each>
</xsl:element>

ozl 7. m5H AERAAE (Light)
Fig. 7. Feature stylesheet (‘Light’}

<fsvg>

1% 8. SVG 2A19] of
Fig. 8 An example of SVG document
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A ol tx=FHold & gt o
23 1?41~. =9 91011 = Jﬂ‘/‘ﬂréL

DepthArea

{ filh blue:
stroke: blue;
stroke-width: 0.2%: }

.LandArea
{ fili: tan:
stroke: tan;
stroke-width: 0.2%: }
.Light
{fill: yellow;
stroke: red:
stroke-width: 0.2%; }

% 9. SVGE =Z2|HH0[H AEIUAIE
Fig. 9 Presentation stylesheet for SVG
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<?7xml version="1.0" encodlng "is0-8859-1"7>

<!DOCTYPE svg PUBLIC "-//W3C//DTD SVG 20000303
Stylable//EN"

"http:/ fwww.w3.0rg/TR/2000/03/WD-SVG-20000303/DT0/svg-20000
303-stylable.dtd">

<svg viewbox = "-32.500000 60.866667 0.04999999999716
0.10000000000142">

<g id="Light">
<image width="15.000000" height="33.000000"

xlink:href="data:image/png:base64,
IVBORWOKGgoAAAANSUhEUGAAAABAAAANCAIAAACJIEMZDAAAATUIEQ
VR42mP4TwiRCDdVBORWOKGAANSR7ziBAAABOKDSDFJAKCAGeFDCJ
EEZbGFKfUQwEVR12FWZCY5qTA04VWMajy+dYFVNbBokSVAANSR7zi
Bsrr/ltlylpaqlRooKzUZhNO[VWOAVR7Z|BtoGW4AAAAASUVORKSCYI|"" P>

</g>
<[svg>

I8 10. A& Hef (‘Light)
Fig. 10 Symbol definition (‘Light’)
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