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ABSTRACT

With recent technological advances in the shipbuilding industry, vessels have been
improved in size and performance. As a result, an accident such as grounding, caused by
a single ship—to—ship collision, could lead to a large—scale maritime disaster. Considering
the seriousness of the situation, the international community has been consistently
updating the standards for Electronic Navigational Chart(ENC) to improve the maritime
safety. S—57, the existing ENC standard governed by the International Hydrographic
Organization(IHO), includes standards for generating conventional binary—type ENC data
sets. The S—57 standard, however, has not been updated since the release of Version 3.1
in December 2000. Since then, the standard has failed to reflect technological development
regarding maritime spacial information, which has been consistently improving. In an effort
to address this concern, the IHO designated S—100, i.e., the next—generation ENC
production standard. S—100 differs from S—57 in data exchange type. Contrary to the
conventional ENC standards, which wuse binary—type data, S—10X, based on the
next—generation ENC standards, uses ENC data composed of Feature Catalogue, Portrayal
Catalogue, and GML. Considering this fact, it is necessary to update S—58, the ENC
validation check standard, or designate a new standard for ENC wvalidation checks. This
study 1s developed own software to implement validation checks for new types of data,
and identified improvement points based on the test results.

KEYWORDS : S-10X Electronic Navigational Chart Data, Validation, Feature Catalogue,
Portrayal Catalogue, GML
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FIGURE 2. Research flow chart
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TABLE 1. Comparison of S—57 electronic navigational chart and S—100 electronic
navigational chart standard
Division S—57 electronic navigational chart S—100 electronic navigational chart
Time From 1996 to 2010 From 2012
Used IMO SOLAS ECDIS IMO SOLAS ECDIS
Related standards S—57, S—58, S—63, S—65, efc. gjgg 5101, =102
Standardization
Subject IHO IHO
Data model Vector 2D Vector 2D/2.5D-+-3D
data ISO/IEC 8211 Binary GML

Exchange type

Data Characteristics
on Paper

Implementation of navigation information

Implementation of navigation information on Paper chart +
Rep resentation of various navigation—related additional
information(undersea topographical information, electronic
quarter chart, etc)

Difference in Electronic Navigational Chart Data Format

Electronic Navigational Chart Data(ASCII)

Next Generation Electronic Navigational Chart Data(GML)

FIGURE 9. Differences in the representation format of electronic
navigational chart data
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TABLE 2. S—10X Configure test data

Data type Definition

Remarks

Structure of

Feature Catalogue Attributes and Data

xsd format

Portrayal Catalogue Define the Schematic

AreaFills, ColorProfiles, Fonts, LineStyles, Pixmaps, Rules, Symbols, etc.
Different formats depending on the scheme.

\VoyageRisk Spatial Data

.gml format

TABLE 3. Test environment and tools

Division Component
Development Tools Microsoft Visual Studio 2010 Professional
Language C#/C++(Using the CLI Wrapper technique)

Configuration Management tool Visual SVNServer

Development library

PotSpatial. Prodj.Net, GeoAPI, Gdal/Ogr. DirectX etc.

Etc Microsoft visio

Rt A= Funk wfjd o) e] A 2Rk ZF A3 HolHe SARE XY 9=
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FIGURE 11. Validation software module configuration diagram
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</S100FC:S100_FC_FeatureType>

<S100FC:superType>RoutePrediction</S100FC:superType>
<S100FC:featureUseType>geographic</S100FC:featureUseType>

<S100FC:permittedPrimitives>surface</S100FC:permittedPrimitives>

FIGURE 12. Feature catalogue definition
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<l ternplate match="VoyageRisk@primitive="Surface | priority="1"
<linenstruction>

<featureReference>

<xslvalue-of select="@id’/>

</featureReference>
<displayPlane>OVERRADAR</displayPlane>
<drawingPriority>9</drawingPriority>

<xsl:call-template name="smplel ineStyle™>
<xsl:with-param name="style">salid</xsl:with-param>
<xsl:with-param name="width'>0.64</xsl:with-param>
<xslwith-param name="colour'>CHCOR</xsl:with-param>
</xsl:call-template>

</linenstruction>

FIGURE 13. Priority information in the portrayal
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<gecmetry>
<S5100:pointProperty>
<S100:Point gml:id="PT.0004">
<gml:pos>0.130666 0.489863</gml:pos>
</S100:Point>
</5100:pointProperty>

=/geometry>
A3} dolg] FAAE EAI7) glgith S8
At sLE gHe] EA ol iE AF A FIGURE 14. Location of spatial data
yholl whg} (AP S AFol A Alguke A1E b
o= T2 91E BT T3 Stk Qe FREAA(SRS, Spatial Reference
e & 4 %l 3 dolE el XA T System) 7} AAISA AR EPSG 4326% 749
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FIGURE 15. Visualization of S—10X data
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Number of ~ Number of Memory usage in Visualization time .
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SV10 vulnerable vgssel monitoring 2 88 2 2000 0
Service
Sv20 on—poard system remote 3 153 3 2900 0
monitoring service
SV30 optimal safetry route service 6 15 38 2850 O
SV51 lead and preliminary support
1 5 10 2050 O

services
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