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INTRODUCTION

The SMART-Navigation implements the concept of IMO's e-Navigation, providing
additional services for Non-SOLAS ships such as fishing boats, coastal vessels and
small ferries.
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= Vision
The SMART-Navigation Project aims to :

01 ¢ improve the quality & efficiency of maritime transport while enhancing the quality of
life for mariners at sea

02 : contribute to IMO's strategic implementation of e-Navigation
*Developing e-Navigation technologies, Verifying effectiveness of e-Navigation services

03¢ enhance mutual benefits of world maritime community via-e-Navigation
*Reducing maritime accidents, Enhancing shipping efficiency, Maritime Domain Awareness, and etc.
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= Project Information

Project Name
SMART-Navigation Project

Organized and Funded by
Ministry of Oceans and Fisheries, Republic of Korea

Project Office
SMART-Navigation Project Office at KRISO
Jin Hyoung PARK, Email | jin.h.park@kriso.re.kr  TEL|1+82.42.866.3608

Period
March 2016-December 2020

Budget
USD 115M
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= Organizational Structure

Ministry of Oceans and Fisheries —

e-Navigation Forum

Steering committee

Korea Institute of Marine Science & : :
Technology promotion : Organized by MOF

SMART-Navigation Project Office R

g Proect Advisory Committee

KR(Korean Register)

International
standardization

KRISO(Korea Research Institute of Ships&Ocean Engineering)

Activity 1 Activity 2

: Activity 3
SMART-Navigation Operating system
& Digital maritime infrastructure

Development of Core Technology
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= Project Activities
The SMART-Navigation Project is divided into three activities, which consist of 13
Work Packages.

Activity 1
ws? "l. 2! 3: 4: 10' ’6
WP1
Monitoring
Assistance for
WP6 high risk ships wWp2
Marine Safety Remote _ o
Information monitoring on Enabling comprehens]ve S|tu§t|ona|
awareness & responding service

(information on system onboard
maritime safety, for high B e-Navigation service development coverin
Weathef‘ o Hel Shi S -Naviga I_l_"l servi E. evelopmen VErng
) [ Core Technolofgy P Korea maritime traffic
or

Development

e-Navigation
service WP3
WP5 Optimal routes
planning for

Pilots/tugs
assistance high risk
WP4 ships
Electronic
Navigation Chart
for small vessels

Developing essential services required by
IMO e-Navigation

* MSP : Maritime Service Protfolio
* WP : Work Package
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= Project Activities

Activity 2

WP7
Integrated e-Navigation system

WIDER CONNECTION SAFER NAVIGATION

Activity 3

WP10
Developing common maritime data structure based S-10X

a

A

Developing

e-Navigation Harmonization WFT”
operating system WP13 . i Wif‘h e-Na\{igation ..... DE-Velq;:!mg
& Digital maritime S-mode international Maritime
communication standards cloud
A A
WP9 WP8
Establishing Establishing high _
degital speed wireless maritime Y
communication(VHF/HF) network (LTE-Maritme) WP12

Developing maritime wireless
communication technology
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SIART www.smartnav.org
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= Introduction Movie

SMART-Navigation_PRVideo_Expert_Eng.Version
(http://www.smartnav.org/eng/board/bbs_download.php?idx=66&
download=1)

SMART-Navigation_PRVideo_Public_Eng.Version
(http://www.smartnav.org/eng/board/bbs_download.php?idx=62&downloa
d=1)
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ID Service Target Vessels Communication Method
e e : : LTE-Maritime
SV1-Navigation Monitoring & Assistance Service Vulnerable vessels VDES/D-HF
TR Korean passenger ship LTE-Maritime
(SBSMS) SV2-Ship-borne System Monitoring Service (Domestic/International) V[;ES AT
Upon request
Korean passenger ship -
WP3 L
(SORPS) SV3-Safe & Optimal Route Planning Service (Domestic/International) LLED:: ,‘g{:"e
Upon request
WP4 SV4 - ENC Distribution & Streaming Service for D - l I LTE-Mariti
(REDSS) Non-SOLAS Vessel omestic Costal vesse -Maritime
WP5 ; ; : : ..
SV5-Pilot & Tugs Assistance Service Pilots and Tugs LTE-Maritime
(PITAS)
WP6 SV5-2-Maritime Environment and Safety U i LTE-Maritime
(MESIS) Information Service AR VDES/D-HF/SAT
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= WP1 : Navigation Monitoring & Assistance Service (NAMAS)

NAMAS monitors navigation of vulnerable ships and gives alarm for navigation assistance to
prevent collision and grounding.

It uses positional information of ships and their route information when available. LTE-
Maritime and VDES/D-HF are being considered as physical communication links for NAMAS

NAMAS Navigation Monitoring & Assistance Service
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= WP2 : Ship-borne System Monitoring Service(SBSMS)

SBSMS monitors on-board systems of passenger ships with Korean flag and other ships
requesting the service to detect hazardous events within the ships such as flooding, fire and
engine failure.

LTE-Maritime and VDES/SAT are being considered as physical communication links for SBSMS
but not limited to these. Other communication links available on-board of service

SBSMS ship-borne System Monitoring Service
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= WP3 : Safe & Optimal Route Planning Service (SORPS)

SORPS provides safe and optimal routes plan when requested. It can be used for voyage
planning by merchant ships or for emergency route guidance for small vessels without
navigation-aid systems such as radar and AlS.

LTE-Maritime and VDES/SAT are being considered as physical communication links
for SORPS but not limited to these

SORPS safe & Optimal Route Planning Service
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= WP4 : Real-time Electronic Navigational chart Distribution &
Streaming Service (REDSS)

REDSS provides ENC of Korean waters for Non-SOLAS ships when requested.

It supports streaming as well for small ships without on-board electronic chart system (ECS).
Only LTE-Maritime is being considered as physical communication links for REDSS

REDSS Real-time Electronic Navigational Chart Distribution & Streaming Service
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=  WP5 : Pilot & Tugs Assistance Service (PITAS)

PITAS supports pilotage by providing pilots and tugs with information needed for pilotage.

Only LTE-Maritime is being considered as physical communication links for PITAS

PITAS Pilot & Tug Assistance Service
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= WP6 : Maritime Environment and Safety Information Service
(MESIS)

MESIS provides maritime safety information including navigational warning, weather
information, hydrographic information and maritime environment information.

LTE-Maritime and VDES/D-HF/SAT are being considered as physical communication links for
MESIS but not limited to these.

MESIS Maritime Environment and Safety Information Service
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= Comparison between MS and SMART Services
No Identified Services SMART
MSP 1 VTS Information Service (IS)
MSP 2 Navigational Assistance Service (NAS)
MSP 3 Traffic Organization Service (TOS) S1/52/53
MSP 4 Local Port Service (LPS)
MSP 5 Maritime Safety Information Service (MSl) $5-2
MSP 6 Pilotage service
S5-1
MSP 7 Tugs Service
MSP 8 Vessel Shore Reporting -
MSP 9 Telemedical Assistance Service (TMAS) -
MSP 10 Maritime Assistance Service (MAS) S1/S2
MSP 11 Nautical Chart Service S4
MSP 12 Nautical Publications Service S5-2
MSP 13 Ice Navigation Service -
MSP 14 Meteorological Information Service
14 MSP 15 Rea-time Hydrographic and Environmental Information Service 2372 >
MSP 16 Search and Rescue Service S1/S2
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SMART Navigation Architecture

>0 >0 >HO >0

*S$-100(  Maritime Connectivity /]
L Platform (MCP) «— )
»
¥
( ) SMART-Navigation Service System
i._._ MCP Connector B D 0 D 5 T © T 0 T b D G D © £ § 6T 0 O B D O £ 0 50 © »
: \. J ~ P y l
! i
! I 1
«— : Data Distribution Service (middleware) it
i Fy r Y 'y 'y ry 'y :
i 3 . 4 : ¥ ] L 4
| Data ,( NAMAS ] { SORPS J [ PITAS } ; Main | || Local
' —{ Input |% : ¥ ¥ r . | Oper. | 1| Oper.
Fishing ] sw [ sesms | | [ meoss | || MeSs | sys | i system
boats ! r'y ¥ l |
E 3 E S
; k ¥ A 4 r I ‘ L 4 ]
: |
! Database —
| |
Other - m.,,.,,..,,l, mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
vessels - '
:.%*. * Korea Meteorological Administration
< | * Korea Hydrographic and Oceanographic Agency
< * Korea Coast Guard
, E = Eic. P
1%




02| SMART Navigation Services

= SMART Navigation Architecture
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= Communication network
T E Hdy 2 2y J’
—
Frequenc Range it Business
q b4 9 Speed Scope
LTE-Maritime 700MHz band  100km 10Mbps B Nationwide
within 100km
Foreign vessel :
21 | S-. S “EE Ll A0 ZELEs (International standard) Pilot ’
Digital-HF HF 1000km 51Kbps Domestic vessel

outside 100km Pilot

i
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= S5-53. MSI (Maritime Safety Information)

. Other Urgent
Meteorological Safety-relgated

Information Information

|

1

| Navigational
: Warning
I

SAR
Information

MARITIME SAFETY INFORMATION
(International and National Coordination)

v

COORDINATED BROADCAST SERVICES

NAVTEX

SafetyNET

BROADCAST SERVICES

NAVAREA Coastal User
METAREA Warning Defined
Sub-Area Area Area
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= Navigational Warnings system of KHOA
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= Navigational Warnings of KHOA
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Restful
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API service of KHOA
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= NGVigGTiO"GI War'nings Korea Hydrographic and Oceanographic Agency

“}-{h # 351 Haeyang-ro Yeongdo-gu

§: B
. . H=n BUSAN 49111, Rep. of KOREA
Korea Hydrographic and Oceanographic Agency xil .
N aenrtig. Tel. +82-51-400-4331
. # 351 Haeyang-ro Yeongdo-gu
25 s RECEIVER SENDER
BUSAN ST, ‘Rep. 60 ROREA NAVAREA X Coordinator Nautical Chart Division of KHOA,
Tel. +82-51-400-4331 Hydrographic and Oceanographic Republic of KOREA
Department of [.C.G, JAPAN E-Mail : ntmkhoa®korea kr
RECEIVER SENDER Fax. No. +81-3-5500-7171 Fax. No. +82-51-400-4349
NAVAREA X Coordinator Nautical Chart Division of KHOA, Page{'hlcludiﬂg this one) : 1 Sheet Date : May, 21, 2018
Hydrographic and Oceanographic Republic of KOREA
Department of J.C.G, JAPAN E-Mail : ntmkhoa@korea. kr
Fax. No. +81-3-5500-7171 Fax. No. +82-51-400-4349 e Meoogeell Wi §E 8]
Maritime exercises will be conducted as follows. Mariners are advised to
Page(Including this one) : 1 Sheet Date : May 18, 2018 navigate with caution in these areas

[0 Maritime exercises
Korean Navigational Waming(No.18-202)

Marine operations will be conducted as follows. Mariners are advised to

. Chart
. . East Sea - South part of East Sea
[] West Coast - Mokpo Hang - Marine Operations Area bounded by line joining belows
. T 36-D0-00.0M, 128-50-00.0E ) y 1600
° Period : ~ May 19 18:00 A 7' 36-00-00.0N, 130-52-00.0E May. 23 ~ 29 | 00:00 ~ 2400 |\ 454,
e oy s (k4] -10- {14
- Position (WGS-84) : area within 0.2 NM radius of 3447.3130N, 126-14.8320E el e M, 1 e
@ 35-10-00.0M, 128-50-00.0E
» Affected Chart : 3162
East Sea - Approches to Pohang Hang May. 29 13:00 ~ 17:00
° Vessel Name : D-01 B 36-10-01N, 129-28-22E 1711
. ’ Area within 2 NM radius of May. 31 18:30 ~ 21:30
° Remark: Searching for anchor, anchor chain and nylon loops
Sputh Coast - Korea Strait May. 29 06:00
c 33-09-00M, 127-20-00E . Méy SRt 2400
Area within 5 NM radius of ) )




S-124 NW Service

= S5-124 Data model (6GML encoding)

class 5-124 Navigational Warning Features and Information types /

+identifies

wFeatureTypen

5124 |

gl urePart

TextAssociation

«SimpleAttribute »
+ warninginformation: $124_warninginformation [1..*]

+theWarningPart

o0.*
{ordered}

5124 _InformationType

«InformationTypes
5124_References

SIHART

WIDER CONNECTION SAFER NAVIGATION

«ComplexAttributen
+ messageSeriesidentifier:5124_messageSeriesidentifier [0..*]

aSimpleAttribute s
+ noMessageOnHand: Boolean
+ referenceCategory:$124_referenceCategory

constraints
{ifnon 1d=true, then riesldentifier is prohibited}
{ifnoMessageOnHand=false, then messageSeriesidentifier is mandatory}

+theReferences | 0.%

NWReferences

+theWarning

«InformationType»
5124_NWPreamble

«ComplexAttributes
+ generalArea: 5124 _generalArea [1..*] {ordered}

constraints
{exactly 1 instance per dataset}

+header

«FeatureTypes»
5124 TextPlacement

+cartographicText

«SimpleAttribute»
flipBearing:real [0..1]

0.*

+
+ integer [0
+ text:text

+
«SpatialAttributes

4+ geometry: GM_Point

1)

textJustification: textlustification

NWPreambleContent

INTERNATIONAL HYDROGRAPHIC ORGANIZATION

IHO GEOSPATIAL STANDARD
FOR NAVIGATIONAL WARNINGS

Working Draft — 2.0.0
2019-07-12

Special Publication No. S$-124

Navigational Warnings - Product Specification

Published by the
International Hydrographic Organization
MONACO
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= MSI Service process

S-100 data
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= 5-124 service for ship user

Data Consumer

| DA

SIHART
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Data Producer

Maritime
Request Message (GML) C%r;nefgtivitv
Source MRN A .
Destination MRN B g GML
- sl T T
Pulling iz
< 1) § —
S-124 NW GML %
MRN A Source MRN B :
Destination MRN A 2
o
s-124 %-%
<
m
- ‘
o &
% 3
29 | S-124 Meeting g-g
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= MCP (MMS, MIR) Request message

v<M|OServiceSupport :DataSet xmlins:MI0OServiceSupport="http://www.iho.int/MIOServiceSupport/gml/1.0"
xmlne i S100="http://www.iho.int/=100gm!/1.0" xmins:xlink="http://www.w3.0rg/ 19399/ xink" gml:id="MI
v <imember>
wv<M|OServiceSupport::Serviceldentification aml:id="IM.0001">
<destinationMRN>urn:mrn:kriservice:instance:smart:mesis—msi</destinationMRN>
<gourceMRNIurm:imrn:kr:device:ecs:0005</s0urceMRN>
<t imelf l=ssue>2018—10-18T15:00: 00 . 000+09: 00</t imelf |=sue>
</MI0ServiceSupport:Serviceldentification>
</ imember:>
v <member>
v<M|OServiceSupport (Request gml:id="M.0001">
<jdentification agml:id="a.0001" xlink:href="#IM.0001" xlink:role="serviceldentification"/>
<shipMREN>urn:mrn:kr:device:ecs: 0005</shipMRN>
<typelfMessage>Service_1</tvpelfMessage>
<requesztTime>2018—10-18T15:00: 00 .000+09: 00</ reque=stTime>
v<periodiclimeRange>
<t imeStart>2018—10—-18T07:00:00.000+09:00</t imeStart>
<t imeEnd>2018-10-19T23:00:00.000+09:00</t imeEnd>
</periodicTimeRange>
<coverageDi=stance>20000</coverageliztance>
v<M|OServiceProduct>
<version>0.2.3</version>
<codelfStandard>s124</code0fStandard>
v<reguestParameter>
<koreaSeafrea> </koreaSeafrea>
<generalCategory>special operations</generalCategory>
</requestParameter>
</M|0ServiceProduct>
<countOfCoordinates>1</count0fCoordinates>
v <geometry>
v<S100pointFroperty>
w5100 Peint sanl® &="PT . 0001 >
<gml pos>126.10027557629099704 34 .3113782215089714</gm| 1 pos>
</S100:Point>
</S100: pointProperty>

30| S- </geomet ry> ’
</MI0ServiceSupport:Request>

</member>
</MI0ServiceSupport:DataSet>




= MCP (MMS, MIR)
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Received S-124 NW GML

<?xml version="1.0" encoding="UTF-8"?>

<5124 dataset xmins:S124="http://www.iho.int/S124/gnl/1.0" xmIns:S100="http://www.

xmins:schemaLocat ion="http://www.iho.int/S124/gml/1.0 ../../schemas/0.5/5124 . xsd"
gml :id="KR.KHOA.X1.400.18">
<gml :boundedBy>
<gml :Envelope srsName="EPSG:4326">
<gm! : lowerCorner>126.078 33.5912</gml : lowerCorner>
<gm! :upperCorner>126.37 34.1336</gm! :upperCorner>
</gml :Envelope>
</gm! :boundedBy>
<imember>
<5124:5124_NWPreamble gml:id="NW.KR.KHOA.XI.400.18">
<id>urn:mrn:s124:NW.KR.KHOA.X1.400. 18</id>
<messageSeriesldentifier>
<country>KR</country>
<name0fSer ies>NAVAREA X1</name0fSer ies>
<product ionAgency>
<|anguage>kor</ language>
<text>= Yol AR AL text>
</product ionAgency>
<product ionAgency>
<text>KHOA</ text>
</product ionAgency>
<warningType>local navigation warning</warningType>
<year>18</year>
<warningNumber>400</warningNumber>
</messageSeriesldentifier>
<5124 _publicationDate>2018-01-18T05:00.00,000+09:00</5124 publicat ionDate>
<generalArea>
<5124 _locat ionName>
<language>KOR</ | anguage>
<text>[H oo €</ text>
</S124_locat ionName>
</generalArea>
<generalArea>
<5124 _locationName>
<text>Korea Strait</text>

<member>
<5124:5124 NavigationalWarningFeaturePart gml:id="NW KR KHOA XI.400.18.1">
<id>urn:mrn:s124:NW KR.KHOA. X1, 400,18, 1</id>
<restriction>area to be avoided</restriction>
<5124:5124_f ixedDateRange>
<timeOfDayStart>
<time>07:00.00.000 +09:00</time>
</time0fDayStart>
<t ime0fDayEnd>
<time>23:00.00.000 +09:00</t ime>
</time0fDayEnd>
<dateStart>
<date>2018-10-18</date>
</dateStart>
<dateEnd>
<date>2018-10-19</date>
</dateknd>
</8124:5124_f ixedDateRange>
<geometry>
<S100:sur faceProper ty>
<§100:Surface gml:id="s.KR.KHOA.X1.400.18.1" srsName="EPSG:4326">
<gml :patches>
<gml :PolygonPatch>
<gml:exterior>
<gml:LinearRing>
<gml:posList>126.1761558978381 34.13493572847643 126.19265272291363 33.82303541998063
126.08487346572018 33.823949076081306 126.08377367738142 34.132204739437014 126.1761558978381
34, 13493572847643</gm| :posList>
</gml:LinearRing>
</gml:exterior>
</gnl :PolygonPatch>
</gml :patches>
</§100:Sur face>
</8100:sur faceProper ty>
</geometry>

04040404 = lof 2
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= 5-124 Exchange data set

Discovery metadata for 3 support file for 3 dataset should be located or

SIHART

WIDER CONNECTION SAFPER NAVIGATION

a

referenced as shown in Figure 43-0.2, in the dataset discovery metadata. =)
= 5100_CatalogueMetadata

Discovery metadata for a supportfile for the exchange set should be 5 {

located or referenced in the exchange catalogue (25 shown in this figure). %
:
+ |0.* 0..* | +datasetCatalogue

+supportFile $100_Supportfile | *3gEregatefile  +aggregatelats '°§$ $100_ExchangeSet +partOf o.* $100_Dataset
e
o < <>
0n.* = +superSet 0. * 0.* +composedOf
' . +subSet0..* \
MultiAggregation
1
5100_ExchangeCatalogue
< <>
i o.* +supportFileDiscoveryMetadata
. +datazetDizcoveryMetadata 0.* 1

5100_SupportFileDiscoveryMetadata

5100_DatasetDiscoveryMetadata
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= ECDIS, ECS, Mobile App

Presentation

=
——
S

———

User access

-Navigation—

Sensor
® GPS

.
Processing

Data storage

| o

4

1

® Gyro

® Log

® AIS
Collision
avoidance and
track control
@ Radar

® Autopilot
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Data input

Communication
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= [ECS Standards

« TEC 62376 - ECS(Electronic chart system) - Operational and
performance requirements, methods of testing and required test
results (Withdrawn in 2013)

« RTCM Standard 10900.6 for ECS (July 1, 2015)

= Normative references for ECS Standard

« TEC 60945: 2002, Maritime navigation and radio communication
equipment and systems - General requirements - Method of testing and
required test results

« TIEC 61162 (all parts), Digital interfaces
« IEC 62288: Presentation of navigation related information

« IEC 61174: 2015, ECDIS - Operational and performance requirements,
methods of testing and required test results
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= Overview of ECS Standard for SMART Navigation

ECS Standard for SMART

OO L) Navigation

This Standard specifies the minimum operational, performance and technical
requirements and methods of testing for SMART Navigation compliant ECS

IEC 60945 IEC 62288
(General requirements) CIG?ESCBS levzl of (Presentation of navigationrelated info)
an

TEC 61174 Additional TEC 61162-1,61162-2
(ECDIS requirements and testing method) Requirements (Digital interfaces)
SMART Navigation Service i : LTE-M Router
5-101and S-10X datasets Based on S-100 Interoperability Requirement Tnterface
» S-101ENC » Message service for collision » Interoperability catalogue » Define the digital interfaces to
» 5-104 Water level for Navigation andgrounding accident > Files describinghow anECS link o the L TE-M Router
» S-111 SurfaceCurrent » Optimal route planningservice must combine data products
> 5124 Navigational Warrings » ENC service conformingto different
» S-12X Nautical Publications » Marine informationservice ErEalEiEpEa e
display purposes
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= Portrayal catalogue of S-124 NW
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= Creation of FC/PC based on the latest NW data model

v<5100FC:S100_FC_FeatureCatalogue xmins:S100FC="http://www.iho.int/S100FC
xmins:S$100Base="nttp://www. iho, int/S100Base" xmins:S100CI="http:/ /www. iho.
xning:xlink="http://www.w3.0rg/1999/x 1 ink" xmlns:S100FD="http://www.iho.int
xmins:xsi="http://wmw.w3.org/2001/XM.Schema-instance" xsi:schemalocation="h
S100FC. xsd">
<S100FC: name>S-124 NIK/S100FC: name>
<S100FC: scope/>
<$100FC: versionhumber />
<S100FC: versionDate>2019-08-19</S100FC:versionDate>
<S100FC:producer> </S100FC:producer>
v<S100FC: S100_FC_SimpleAttr ibutes>
v<S100FC: S100_FC_SimpleAttribute>
<S100FC:name>Chart Publication Identifier</S100FC:name>
<S100FC:definition>Chart Publication Identifier</S100FC:definition>
<S100FC:code>chartPubl icationldent ifier</S100FC:code>
<S100FC:valueType>URN</S100FC:valueType>
</S100FC:S100_FC_SimpleAttribute>
v<S100FC: S100_FC_SimpleAttribute>
<S100FC:name>S124_Locality Identifier</S100FC:name>
<S100FC:definition>S124_Locality Identifier</S100FC:definition>
<S100FC:code>S124_localityldentifier</S100FC:code>
<S100FC:valueType>URN</S100FC: valueType>
</S100FC:S100_FC_SimpleAttribute>
v<S100FC:S100_FC_SimpleAttribute>
<S100FC:name>reature Identifier</S100FC:name>
<S100FC:definition>Feature Identifier</S100FC:definition>
<S100FC:code>featureldentifier</S100FC: code>
<S100FC:valueType>URN</S100FC:valueType>
</S100FC:S100_FC_SimpleAttribute>
v<S100FC:S100_FC_SimpleAttribute>
<S100FC:name>Warning Identifier</S100FC:name>
<S100FC:definitionsWarning Identifier</S100FC:definition>

00FD"

100"

/. iho. int /ST00FC

e

| portrayal_catalogue.xml

AreaFills _Default COMMON.xsl
ColorProfiles attributeRules.xs|

Fonts main.xsl

$124_NavigationalWarningFeaturePart.xs|

LineStyles

Pixmaps $124_TextPlacement.xsl
Rules simpleLineStyle.xsl
Symbols textStylexsl|

<?xml version="1.8" encoding="utf-8" standalone="yes"?>
<?xml-stylesheet href="SVGStyle.css" type="text/css"?>
[El<svg xmlns="http://www.w3.0rg/2008/svg" version="1.2" baseProfile="tiny" xml:space]
rendering:geometricPrecision; fill-rule:evenodd;" width="16.86mm" height="10.86mm" viewBox="-5.42 -5.44 10.86 10.86">
<titlesNwe/title>
<descopattern of symbol¢/desc>
O <metadata>
E—(» <5100SVG xmlns:iho="http://www.1ho.int/SVGMetadata">
<Description publisher="IHB" creationDate="2019-08-@1" source="S52Preslib4.@" format="S10@SVG" version="0.1" />
</51005VG>
- </metadata>
<rect class="symbolBox layout" fill="none" x="-5.42" y="5.420001" height="10.86" width="10.86" />
¢rect class="svgBox layout" fill="none" x="-5.42" y="-5.44" height="10.86" width="10.86" />

13 ¢path d=" M 1.38,-4.75 L 1.07,-4.82 L 0.76,-4.88 L 0.5,-4,91 | 0.23,-4,92 | 0.01,-4.94 L -0.34,-4.92 L -0.64,-4.89 L

-0.94,-4.84 | -1.25,-4.77 L -1.52,-4.69 L -1.82,-4.58 L -2.08,-4.46 L -2,29,-4.36 L -2.59,-4.19 L -2.89,-3.99 L
-3.15,-3.79 L -3.32,-3.64 L -3.49,-3.47 | -3.68,-3.27 L -3.84,-3.08 L -4.02,-2.84 L -4.19,-2.59 L -4.35,-2.31 L
-4.48,-2.05 L -4.59,-1.78 L -4.69,-1.5 L -4.79,-1.14 L -4.86,-0.8 L -4.9,-0.51 L -4.92,-0.2 | -4.92,0.08 L -4.91,0.4 L
-4.87,8.72 L -4.82,0.99 L -4.77,1.22 L -4.67,1.54 L -4.57,1.84 | -4.48,2.84 L -4.38,2.25 L -4.27,2.45 | -4.11,2.71 L
-3.95,2.94 L -3.77,3.17 L -3.58,3.38 L -3.4,3.56 L -3.24,3.71 L -3.05,3.87 L -2.84,4.03 L -2.53,4.23 | -2.28,4.37 L
-1.93,4.54 L -1.64,4.65 L -1.34,4.75 L -1.04,4.82 L -0.68,4.89 L -0.34,4.92 L €.01,4.92 L 0.28,4.92 L €.67,4.89 L
1.03,4.83 L 1.32,4.76 L 1.66,4.65 L 2.1,4.46 L 2.43,4.3 L 2.75,4.1 L 3.04,3.9 L 3.33,3.66 L 3.57,3.43 L 3.84,3.13 L
4.11,2.76 | 4.28,2.49 | 4.44,2.19 | 4.6,1.85 L 4.69,1.56 L 4.79,1.27 L 4.86,0.95 L 4.91,0.66 L 4.94,0.4 L 4.94,8.01 L
4.94,-8.32 | 4.92,-6.57 | 4.86,-0.96 L 4.78,-1.3 L 4.69,-1.59 L 4.59,-1.86 L 4.48,-2.08 L 4.36,-2.34 L 4.15,-2.7 L
3.98,-2.94 | 3.77,-3.21 L 3.56,-3.44 | 3.32,-3.67 L 3.08,-3.87 L 2.82,-4.86 L 2.56,-4.23 L 2.27,-4.39 | 1.94,-4.55 L
1.62,-4.67 L -0.69,-2.24 | -1.08,-2.24 | -1.08,0.81 L -2.87,-2.24 L -3.77,-2.24 L -3.78,2.22 | -2.87,2.22 L -2.87,1.16 L
-2.87,-0.71 L -1.07,2.24 | -0.16,2.24 L -0.17,-2.24 | -0.69,-2.24 L 1.62,-4.67 L 0.51,-2.24 | 0.4,-2.24 | 0.28,-2.24 L
1.19,2.24 1 1.79,2.24 L 2.2,-0.4 | 2.64,2.24 | 3.24,2.24 | 4.1,-2.24 | 3.36,-2.24 | 2.94,0.42 L 2.51,-2.24 | 1.88,-2.24 L
1.48,0.42 | 1.04,-2.24 L 0.51,-2.24 L 1.62,-4.67 L 1.62,-4.67" class="fMARMG" style="stroke-width:0.32;" />

14 ~</svg>
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= Process of sea trial

Iterative L Improvement Shore test Sea trial Analysis J
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= Scope
« Time : 20™ August, 2019
« Test Place
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Site 2 (Tongyoung - Hansando)

SIMART

WIDER CONNECTION SAFER NAVIGATION




Site 2 (Tongyoung - Hansando)

SIHART

WIDER CONNECTION SAFER NAVIGATION



05| 2nd Sea trial test SIMART

WIDER CONNECTION SAFPER NAVIGATION

= Site 2 (Tongyoung - Hansando)




2nd Sea trial test SIIART

WIDER CONNECTION SAFER NAVIGATION

= Site 2 (Tongyoung - Hansando
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Site 2 (Tongyoung - Hansando)
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= Site 3 (Wando - Jeju)
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= Site 3 (Wando - Jeju)
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= Site 3 (Wando - Jeju)
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customTest Plans /'

X

TestD4: verify the

i o \
| Typical sources

>0

|
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I
I
I
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|

Test02: Can 5-124 model be
tranditterated into 553
navigational warning?

Ithinkthat it's not easy to compare the NAVTEX message with the
5124 NW data. What do you think to test that the NAVTEX
message matches with the 5-124 MW data or 5-124 NW data
covers the MAVTEX message.

I' of Ms1 tranditeration into
f NAVTEX message lagree it is not easy, this is why luse "received information”,
tryingtoindicate thatitis totestthatthe informationis the
same, and not the format or data package.
\
i Input data :
NatlunaIlMSI : E o ! Receive NW gff
Authority Hitg Generate ' Navtex/SafetyMet
Port S system Navtex/SafetyMNet
receive inputs Y- outputs \ transmissions receiver(s) x
'H b x Test08: Check
/ nterope rability wit!

Test06: Issystemable to ingest
received 5-124 data? including
conformance to exchange set
structure etc.

|

|

|

|

|

|

|

|

|

|

|

|

|

|

| Military y

: Test05:Is received y 7
information the same? r

: 7 A SR e =

| ! | ! 74 '

| J | “ 1 ustream» Userrbfstem // 1

| f ! I ] / =

' / ! N !

i 7 ! | |

: AtoNAdmin J H : ﬂ H |

I f ' / 5-124 output file \Userreceive  / IMput5-124 MSI Portray 5-324 mi

I I | 5-124 MSI 7 fnto navigation in {wavigat‘l“uq :

|

I Mg ol g SR e B S

| 7 ! I

| Test03: validation v / i

| model? against GML schema A ! !

| ! /

| Ships f.l’ I

ll\ f Test10: Test ;

cancellation process of f
jn effect message

Test07: Issystem able to
portray ingested 5-124

Test11: Test expriation of data?

M5!I with end date/time.

5101

Test12: Can system receive new
feature and portrayal catalogue
and still portray exisiting MSI 7

TestD9: Can messages
be filtered by user
requirement?

geographical area,
topic/type, issue
date, etc




