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Abstract : IMO adopt the revision of SOLAS convention on requirement systems for ECDIS and considered an ECDIS as the major
system for E-Navigation strategy on marine transportation safety and environment protection. ENC(Electronic Navigational Chart) as
the base map of ECDIS is considered as a principal information infrastructure that is essential for navigation tasks. Because ENCs are
not easy to utilize for being encoded according to ISO/IEC 8211 file format, used for navigational purpose mainly, it’s required to utilize
in parts of Marine GIS and various marine application. In this paper, we developed KML conversion technology for ENC application.
In details, we analyzed data model and encoding method of ENC, schema structure and data file of KML. Based on this results, we
developed the program of KML conversion of ENCs.
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Fig. 1 Composition of ENC files
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Fig. 2 Structure of S-57 Spatial Object
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Object + Record + File + Exchange Set

Exchange Set

’—<R> - File(S)
’> <R> - Record (S)

<R> - Field (5)

’»<R> - Subfields (S)

Fig. 3 S-57 data structure

Product specification

S-57 data structure
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Object Feature — Point
| Geometry LineString
— StyleSelector — LinearRing
1 TimePrimitive 1 Polygon
- AbstractView ——  MultiGeometry
— SubStyle — Model

Fig. 4 KML Schema Structure

Fig. 5+ KML 2 AtE2A Ho=
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Fatol 3o B A5 FEE AT

<l version="1.0° encoding="UTF-'?>
<kml xmins="hiip://www.opengis.netkml/2.2>
<Placemark>
<name>Simple placemark</name>
<description=Attached to the ground. Intelligently
places itself at the height of the underlying
terrain.</description>
<Point>
<coordinates>-122.0022035425683,
37.42226990140291,0</coordinates>
</Paint>
</Placemark>
</kml>

st gtk 53 Az
A% AnE P, $7he nE
i

3= 99X Jr
o]&<2 Simple placemark Z 4]
4 R0

ARE ¥

Fig. 5 KML example

KMLS A &]AHH

Geospatial
3L \ZH [s3=4 o

<glenent nane="Placensrk” type="knl:PlacenarkType”
substtut ionGroup="kal: Abst ractFeatureGroup" />
<coRplexType nane="Placemarkiype final=sall™>
<complexContent>
<extension bases”kal: AbstractFeatureType">
<sequence>
<elenent ref="knl: AbstractGeonet ryGroup" mindccurs="0"/>

<element ref="knl:Placemark$inpleExtensionGroup™ mindccurs="0"

maxOccurs="unbounded"/>

<element refs"knl:PlacemarkObjectExtensionGroup” minOccurs="0"

BAKOCCUrS="unbounded™/>
</sequence>
</extension>
</complexContent>
</conplexType>
<elenent nane="PlacenarkSinp|eExtensiondroup™ abstract="true"
type="anySinpleType"/>
<glenent nanes="Placenark0bjectExtensionGroup™ abstracts"true”
subst itut ionBroup="ka|: AbstractObjectGroup™/>

<elenent nane="GNEI" tvpe="kal:PolygonType”
subst i tut ionGroup="kal: Abst ractGeonet ryroup*/>
<conplexType nanes”PolygonType” finals#all™>
<conplexContent>
<extension bases"knl: AbstractGeonetryType™>
<sequence>
<element ref="kal:extrude” mindccurs="0"/>
=knl:tessel late” min0ccurs=0"/>
altitudeHodeGroup” minOccurs="0"/>
<element ref="kal:outerBoundaryls® minOccurs="0"/>
<elenent ref="kal: innerBoundaryls™ minOccurs="0"
nax0ccurs="unbounded”/>
<element refs"knl:PolygonSiupleExtensionGroup™ windccurss"0”
naxOccurs="unbounded”/>
<element ref="knl:Polygon0bjectExtensionGroup™ mindccurs="0"
BAKOCCUrS="unbounded™/>
</sequence>
</extension>
</conplexContent>
</conplexType>
<lenent nane="PolygonSinpleExtensionGroup” abstract="true”
type="anySinpleType”/>
<glenent nane="Polygon0b; ectExtensionGroup™ abstract="true™
subst i tut ionGroup="kal: AbstractObjectGroup™/>

Fig. 6 Example
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Aol q TR we &

<elenent namer’ " types"kl:LineStringType
Substitut ionGroup="Kal: AbstractGeonet ryroup”/
<complexType nawe="LineStringType” final="2all™>
<complexContent>
<extension base="kal: AbstractGeometryType™>
<sequence>
<elenent ref="knl:extrude" mindccurs="0"/>
<element ref="kal:tessellate" win0ccurs="0"/:
<glenent ref="knl:altitudeNodeGroup™ mindccurse"0"/:
<element ref="kal:coordinates” minOccurs="

/>
<element ref="knl:LineStringSinpleExtensionGroup™ minOccurs="0"

ax0ccurs="unbounded"/>

<element ref="knl:LineString0bjectExtensionGroup” minOccurs="0"

BAKOCCUTS="unbounded”/>
</sequence>
</extension>
</conplexContent>
</conplexType>
<elenent nane="LineStringSinp|eExtensionGroup™ abstract="true
type="anySinpleType"/>
<elenent nanes"LineStringObjectExtensionGroup” abstract="true’
Substitut ionGroup="Kal: Abstract0bjectGroup™/;

Point — Placemark
Line — Paths(LineString)
Area — Polygon

of KML Schema
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Table 1 Structure of Vector Class

LR

[Length, Position] VRID, ATTV, | 2t Z=¢] to]g] Zo] & A

VRPT, SG2D, SG3D 2+ 9 A
recordID Y HE
L= Aoy

VRID
RUIN

RCNM, RCID, RVER, WE gmee AW Adn

ATTV : ATTL, ATVL HE fazse] SAg 4R

VRPT : NAME, ORNT, USAG, | ¥ #3zZ= 3+ 448 $1%
TOPI, MASK FERIE A

, 249 AEE AT A%, 4
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Table 2 Structure of Feature Class
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Fig. 7 ISO/IEC 8211 interchange file structure
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Fig. 9 Structure of Feature Data Record
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