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[Abstract]

The e-Navigation promoted by the International Maritime Organization is a technology that provides marine-related
information necessary for ship and shore side by electronic means for marine safety, security and protecting marine
environment. The THO S-100 standard is a geospatial standard that can express various hydrographic information. Various
specifications including S-101 for electronic charts are being developed. In this paper, to help developers who are interested
in implementing the technology of S-100, we not only analyze the process to portray the S-100 based data but also
implement a case study on S-129 under keel clearance management. The portrayal process consists of data encoding and
portrayal engine. Data encoding includes generation of application schema and data set. Portrayal engine is performed by the

reform of the generated data set, the XSLT processing, and then the generation of drawing instructions.
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Table 1. Example of application schema

<?xml version="1.0" encoding="utf-8"
<xs:ischema

xmins:xs="http://www.w3.0org/2001/XMLSchema"

xmins:S100="http://www.iho.int/s100gml/1.0">
<xs:import namespace="http://www.iho.int/s100gml/1.0"
schemalocation="GML/s100gmlbase.xsd"/>

<I-—feature type—>

<xs:complexType
name="UnderKeelClearanceNonNavigableAreaType">
<xs:annotation>
<xs:documentation>UnderKeelClearanceNonNavigableArea</xs:d
ocumentation>

</xs:annotation>

<xs:complexContent>

<xs:extension base="S129_NavigationAreaType">
<xs:sequence>

<xs:element name="geometry"
type="8100:SurfacePropertyType"/>

</xs'sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
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Table 2. Example of dataset
<?xml version="1.0" encoding="utf-8"
<Dataset

xsi:schemalocation="http://tempuri.org/XMLSchema.xsd
S129_ApplicationSchema.xsd"

xmIns:S100="http://www.iho.int/s100gmI/1.0"
xmins:gml="http://www.opengis.net/gml/3.2">

<UnderKeelClearanceNonNavigableArea gml:id="nnal">
<geometry>

<S100:Surface gml:id="su3">

<gml:patches>

<gml:PolygonPatch>

<gml:exterior>

<gml:LinearRing>

<gml:posList>129.0422 35.1019 129.0402 35.1031
...</gml:posList>

</gml:LinearRing>

</gml:exterior>

</gml:PolygonPatch>

</gml:patches>

</S100:Surface>

</geometry>

<scaleMinimum>1</scaleMinimum>
<distanceAboveUKCLimit_m>1</distanceAboveUKCLimit_m>
</UnderKeelClearanceNonNavigableArea>

</Dataset>
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Fig. 5. Detail process of portrayal engine
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Table 4. System configuration

Items Details

0S Windows 10 Education 64bit
CPU Intel Core i5-6400 CPU 2.70GHz
RAM 8GB

Developing tools VisualStudio 2015 MFC
Rendering libraries  |GDI, GDI+
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