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01| Introduction

= Objectives

« Support the S-100 development of IHO for the S-100 infra system
and S-100 testing system

« Promote sharing platform of S-100 knowledge and resources
* Provide the S-100 data for domestic e-Navigation project
* Prepare the S-100 implementation plan of IHO

« Establish and operate the national S-100 committee
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01| Introduction

= Scope of KHOA S-100 testbed project
« Technical support to the IHO S-100 development
— 5-100 GI Registry and S-100 Tools
— 5-100 testing system (S-100 Viewer and S-100 ECDIS)
—  Measuring the efficiency of S-100 data service
« Sharing platform of S-100 knowledge and resources
— Open S-100(Open source code), S-100 Open Online Platform
« 5-100 data for domestic e-Navigation project
- 5-101, 5-102, S-104, s-111, 5-122, S-123, S-127
« Establish and operate the national S-100 committee

— 4 meetings were held
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02| status

L ]
= Technical support to the IHO S-100 development
* Phase 1 (Registry, Tools and Catalogues)
* Phase 3 (Simple Viewer), Phase 6/ Phase 9 (Shore based/Full ECDIS)
S-100 System Overview
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02| status

= Technical support to IHO S-100 development
« TIHO 6GI Registry

e o §-100 Registry Development History

Organization
2018~ 2016 2015
S$-100 Gl Registry O O O

3rd Developing/Operating 2"! Development/Operation 15t Test Operation

4
1 A f *Applying Concept Register *Developing proposal *Establish Register under FCD
| Concept Register 7 o : blish | d
7 *Binding Concept-Feature *ProducerCode(S-63) Establish Portrayal/Product
| Data Dictionary Register ] N ‘ Specification/Meta/ProducerCode
}7 Portrayal Register Pl
‘ Metadata Register e
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Technical support to IHO S-100 development
« S5-100 Tools

International
Hydrographic

IHO S-100 Infra (Development, support and maintenance by KHOA)

$-100 Gl Registry

FC Builder = PC Builder DCEG Builder Symbol Builder

Concept Register | = o o =
— = . = |
Data Dictionary Register | J= f | = - | "
p { | = : e S d
} | e
Portrayal Register I = S ) [ = ¥ N
Metadata Register i 7. .7 : 8 :
gl SVG Eaitor
Producer Cade Register ! - ]
$-100 Test Bed 1 Line Sympool Caltor '
Product Specification e
- - e file Editor l
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02| status

= Technical support to IHO S-100 development
 KHOA 5-100 Viewer

— Developed to test the S-1XX TDS and Catalogues (FC/PC)
— Support S-101, 5-102, S-111, 5-122, 5-124, 5-123, S-127, 5-129

Gd - - X
\) Home . Edit Route Planning Help Tool Style ~ @)
Q e El ‘ = | Bt " Lat : 35.103742 .fl\
o Il ° h‘ x Lon: 129 5 a B o c
Zoom Zoon Zoom C Distance Area Delete Setting  Mouse Undo Redo Snap

In Out Area  Move ¢ Set Measurement ~ Scale 1:16,464 2 Vector Edit Point

Attribute List
No. Type Name name
0 5-129 NAMGU ETA ‘
1 5-421 expectedPassingTime
2 S-101 KR5G3833__ Ramman.dnnn exnectedPassinaSoeed

https://github.com/S-lOOExpertTeam/khoa—
s100-viewer/releases/tag/v1.0.17

<

= Data Set |dentification
Encoding specification 5-100 Part 10a
Encoding specificatio... 1.1
Product identifier INT.IHO.5-101.1.0.0
Product edition 100

O Product Solutions Open Source Pricing

& S-100ExpertTeam / khoa-s100-viewer  Public

<> Code (O lIssues 7 11 Pullrequests () Actions [ Projects @ Security |~ Insights
Feature Information List

Name RPO3
Expected Passing Time 16 Sep 12:03
Expected Passing Speed 4 knots
Time Window Open 16 Sep 11:42
Time Window Close 16 Sep 17:16

Releases [ v1.0.17

KHOA S-100 Viewer (=0

&4 S-100ExpertTeam released this Feb 9, 2021 . 4 commits to master since this release  Q v1.0.17 -0~ 673ad8c &

p— System Prerequisites

Feature ID Name Geometry Lat If there is a problem, please install system prerequisites.
* Microsoft Visual C++ Redistributable for Visual Studio 2015, 2017 and 2019 (VC_redist.x86-2015-2019.exe)
m A f n. iAol < * Microsoft Visual C++ Redistributable for Visual Studio 2012 (VC_redistx86-2012.exe)
- ¢ Mircrosoft XML Core 4.0 Service Pack 3




Technical support to IHO S-100 development

« Shore based ECDIS / Full ECDIS
— KHOA has been developed to support the S-100 test framework
— The shore based ECDIS was used to test various TDS in sea trial
— Support S-101, 5-102, 5-104, s-111, 5-122, 5-123, S-124, 5-127, S5-129
— DF-mode, WLA(Water Level Adjustment) tested
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= Technical support to THO S-100 development

« 5-100 Testing Center
— The 5-100 testing center was built with the FMB(Full Mission Bridge) Ship
handling simulator

— The TDS and PS(Product specification) were tested in simulated
environment




02| status

= Decision €5/60

* The Council noted the approach proposed by the KHOA-NOAA S-100
Testbed project o measure the efficiency quantitatively for the use
of S5-100 data service and

 invited Member States to join the project and suggest other
quantitative measures (safety of navigation, efficiency) as appropriate
= 5-100 testbed project in 2022

« Technical issues of S-100

— 5-98 Interoperability

— DF-mode in S-100 testbed system

— Up-to-dateness of S-100 data using the S-128 dataset
« Usability of S-100 service
« Economic efficiency test of S-100 service
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02| status

= Technical support to IHO S-100 development
* (Technical issues) S-98 Interoperability
— ROK-US joint project is improving the S-98 IC (Interoperability Catalogue)

%gmm- $-102 (S-

98 Lv0) + 5-104

an
EEn
(5'981)"?'-5/23104
S . » R ...'fv‘ ‘/' v = —.
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= Technical support to THO S-100 development
* (Technical issues) DF-mode in S-100 testbed system

[ S ' i
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Technical support to IHO S-100 development
* (Technical issues) DF-mode test using the UKHO dataset

UKHO contributed their S-100 based data sets for DF- mode test

Rl Simultaneous dlsplay of S-57 and S-101 ENC
T s P

LMT 17:42:59



02| status

= Technical support to IHO S-100 development
* (Technical issues) S-100 data update report using S-128 dataset

s18cnepataset | Process for verifying the up-to-dateness using S-128
of Week N
S-100 data update status report

A 4

S-57/S-10X Product

Management system
Week 1
$-57 ENC
S-101 ENC Exchange set ——————
S-102 Bathy surface grid

S-104 Water level

S-111 Surface current

S-122 Marine protected area
S-123 Radio signal

= Discovery Metadata

S-127 Traffic Management B $-57 products
ECDIS update status reports
Week N S-10X products
Update Number NIPWG-VTCO1-07.5.1A
Issue Date
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= Technical support to IHO S-100 development
* (Technical issues) S-100 data update report using S-128 dataset

[Revised Form] Report(S-128)
Report Name: Electronic Navigational Charts (ENC) Update Status Report A
Vessel Name: o
Identifier: e
Update Reference Date: (from 5-128) :
Date of Report: s Edition
Content: Filtered for Route Plan “Goteborg — Kiel” ‘ ' L: : Eit
Start WP: S El 3 0 E Up to Date
End WP_ 1 KR3F4HOO 2 Up to Date
: KR4F4H10 2 7 Up to Date
Dataset Status Summary 6 RAFAH20 Up to Date
Data Server: XXXX s ! 5-57] KR4F4H30 2 2 07 Up to Data
Product Dataset Name | Edition Update Issue Date Status ‘ I KRAFAHA0 : A
$-101 101US23495820 | 10 4 2020-01-02 Up to Date "”’”‘“L‘ : / L Up to Date
S-102 102U529348021 | KRSt ’ R :
Up to Date
1 KR5F4H24 2 2 Up to Date

Report(S-1

ort Na lectron

Edition
Up to Date 1 0 Not Up to D
Up to Date 1 0 Up to

Up to Date 1 Up to Date

KR3F4HOO 2 Up to Date

Up to Date
F4H10 Up to Date
Up to Date
Not Up to D
Not Up to

Up to Date

KRSF4H24




02| status

= Technical support to IHO S-100 development

* Measuring the efficiency of S-100 data services
— Traditional products(S-57 ENC and NPUB) vs S-100 data service
— Quantitatively, measure usability levels for two types products

* Conducted for 10 mariners with more than 3 years of
navigation experience

* Testing procedure: Assignment of voyage planning
missions with different levels of difficulty between
“Busan<=>Jeju” and “Incheon<¢=>Pyeongtaek” routes.
(4 courses in total)

- B

1) Education of testing purpose 2) Familiarization with navigation 3) Wear eye tracker equipment
and scenarios system and focus adjustment

4) Task using traditional products 5) Task using S-100 data service 6) Conduct

and interview after route planning

S-57 ECDIS ~ S-100 testbed system Eye tracker

- Task 1. Update of nautical products

- Task 2. Navigational waming

- Task 3. Route planning

- Task 4. Check the surface current

- Task 5. Confirmation of route and save
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= Usability evaluation
* Qualitative indicators (for questionnaire survey)
* Quantitative indicators (for measuring eye movements)

* Qualitative evaluation indicators:
Questionnaire for subjective discomfort
(visual, control, total), 7 point scale for visual
and control discomfort (from 1 for very
comfortable to 7 for very uncomfortable)
100 score scale for total discomfort

* Quantitative evaluation indicators:
Utilization of eye tracking data to track eye
movements during conducting each task by
participants.
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02| status

= Summary of evaluation result

« The subjective discomfort level of the S-100 test bed system was
small compared to the use of the traditional products.

« The quantitative evaluation results (Duration Time, Number of Fixation,
Number of Saccades) of the S-100 test bed system were excellent
compared to the use of traditional products.

« The usability of the S-100 test bed system provides a higher usability
compared to the traditional products in updating nautical products,
navigational warning, and checking surface current in arrival port.

S-57 + Nautical publications

S-100 Testbed System
IHO - C6-07.7A INF

19 1.



Status

= Sharing platform of S-100 knowledge and resources

« Open source of KHOA S-100 Viewer
— Developed to support SW developers
— Aiming to improve it for S-100 Ed 5.0 and S-101 2.0

Dataset information v X
El Data Set Identification ~

Encoding specification S-100 Part 10a

Encoding specificatio... 1.1

Product identifier INTIHO.5-101.1.0

Product edition 0

Application profile 1

Detaset file identifier  1D1KRD04X0000.000

Detaset fitle 5101 Test Data Sets i
Detaset reference date 20200626
Detaset language N

2 Dataset abstract
Detaset edition 10

”%https://github.com/s-
‘100ExpertTeam/OpenS100

Number of Informati... 50

O Product Solutions Open Source Pricing

& S-100ExpertTeam / OpenS100  eublic
<> Code (@ lssues 4 11 Pullrequests @ Actions [ Projects @ Security | Insights
¥ main - ¥ 7branches © 0 tags Go to file
O orogara x5 luajit 5719035 on Feb 10 D) 280 commits
Current Selection B Documents update pc reading process 9 months ago
Feature ID Name Geometry Lat Lof
1 Light All round pont 32527548 s0.97] W FestureCatalog Change PermittedPrim to enum last month
1781 Buoy Lateral point -32.527548 60.97
1624 Magnetic variation surface -52:413738 6077 W GisLibrary Merge branch 'S101Cell25100SpatialObject’ of https://github.com/S-10... last month
857 Restricted Area Navigational surface -32.505152 60.89)
1618 Administration Area surface -32.579259 80.77
o Dot Coverage e Jiiee ool I GeoMetryLibrary QueryToSurface last month
855 Restricted Area Regulatory surface -32.505152 60.89
35 Harbour area (administrative) surface -32.495462 0.7 I8 LatlonUtility lua to vepkg 3 months ago
1574 Radar range surface -32.571190 60.91
1604 Territorial sea area surface 32609589 60.8: B LibMFCUtIl lua to vcpkg 3 months ago
15 Quality of Bathymetric Data surface -32.396928 60.94
< B License create Redist bat 3 months ago
2-28.761(S), 60-52.537(E)
N v B8 LuaScriptingReference %86 luajit last month
BB Opens100 QueryToSurface last month
BB PC_VisualTool Bug fix 2 months ago
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= Sharing platform of S-100 knowledge and resources

« 5-100 Open Online Platform
—  Web Community to Support S100P Project

— Share S-100 related data, tools, technology, etfc. released in Building Blocks
(10 Blocks including Validation, Protection, Data Viewing etc)

—  Wiki for discussion support for various topics of SIOOP activity

. / #, 'Ho
. O Intemational Hydrographic Organization - Building blocks e ATSZ;"" - Disclaimer v
Navigation &+ /Aot 1007 Last Members
About S-100P About S ‘|OOP . Photo Name
S0 Took k& adninon 2022 Friedhelm
Dissemination Tools Moggert-Kageler

Production Toals
0 hyetinh
Protection Tools

S' 1 00 StorageTods S-100 Open Online Platform Raphoe

~The platform shares required building blocks to the public to overcome any technical diffculties for 5100 implementation.

7 E Malyankar
Valdation Tools = y
" e o Whatis S100P?
$-101 Validation " tomdepuyt
-5100P is an S-100 communiy platform o accel adoption of the 5100 hydrographic framework by joint
Testoeds

Jarl Gaute Vartdal

Viewers

Other resources  ~ * Visions
This registry is owned by the Intemational Eidakionand . Support the introduction of the IHO 5100 Roadmap for the Implementation Deczde A
Hydrographic Organization (HO) is managed Training Establish an online platform for testing 5100 based data and sharing information for the hydrographic communtty as well as other potential
by the Secretariat of the IHO 5100 Products . ones

T - Develop a gatenay o the S-100 World for iferent potential users and developers.

5102 Dense

Bathymetry

GET STARTED Reference Site

http://119. 195 114 103 8080/xwiki/bin/view/
Main / Tagobe SRE—

Use the .7 buttan above to edit this page and start customizing your wiki to your needs.
tagged et
Use the § button above to add more pages to your wiki and create the hierarchy that best organizes your content.
Use the £ breadcrumbs located above the title to navigate inside your pages. It's easy to get lost in a big wiki without them.

Quick Links

O L rryve——

You can also use the Sandbor for more demo content and generallya place to experiment vith your wiki features

Learn mare on how to use XWiki with the Gettine Started Guidet?.

@ forea Hydrographic and
Oceanographm Agency



= Sharing platform of S-100 knowledge and resources

S-100 Web Viewer

—  Support to simultaneously test data from the S-100 products being

developed

— Based on S-101 ENC, overlap or compare other S-100 products
— Plan to expand various S-100 products and S-98

4
@IHO S-100 Web Viewer & S5-100 Online W= DualMode @ Disclaimer

Product List

S-57
Electronic Charts

S0
Electronic Chart

lic of Korea

Display Option

S-102
Bathymetric Surface

S-104
Water Level

s
Surface Currents

S121
Maritime Limits and.

S22
Marine Protected Areas

12
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02| status

= 5-100 data service for domestic e-Navigation project
- 5-101, 5-102, S-104, s-111, S-122, S-123, S-127

S“l"ART www.smartnav.org
WIDER CONNECTION SAFER N ]

=

Man overboard device

Digital-HF

14 A (%)

Location

23 | SHITT DI LTONGST
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24 |

S-100 data service for domestic e-Navigation project

- 5-101, 5-102, 5-104, s-111, 5-122, S-123, S-127

ID

WP2
(SBSMS)

WP3
(SORPS)

WPa
(REDSS)

WP5
(PITAS)

WP6
(MESIS)

Service

SV1-Navigation Monitoring & Assistance Service

SV2-Ship-borne System Monitoring Service

SV3-Safe & Optimal Route Planning Service

SV4 — ENC Distribution & Streaming Service for
Non-SOLAS Vessel

SV5-Pilot & Tugs Assistance Service

SV5-2-Maritime Environment and Safety
Information Service

Target Vessels

Vulnerable vessels

Korean passenger ship
(Domestic/International)
Upon request

Korean passenger ship
(Domestic/International)
Upon request

Domestic Costal vessel

Pilots and Tugs

Upon request

Communication Method

LTE-Maritime
VDES/D-HF

LTE-Maritime
VDES/SAT

LTE-Maritime
VDES/SAT

LTE-Maritime

LTE-Maritime

LTE-Maritime
VDES/D-HF/SAT

icand
_eney
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= 5-100 data service for domestic e-Navigation project
« ECS performance standard

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

ECS Standard for SMART
Navigation

ECS

TEC 60545 TEC 62288 A e
(Gererd requirerments ChSESCilz:Z' of (Presentation of navigation related info) > E-Navigation service data
TEC 61174 Addifional TEC 611621 61162:2 @ :Erlvi:;)nm:enttal tests
' i i il 2 Interface tests
bl repens 0 Sk et Requ'remenﬁ tyane) 3 Performance tests
SMART Navigation Service de LTE-M Router
5101 and S-10X datasets Based on 100 Interopercbility Requirement Terfce
Ty SOIBY ) Messmeservie forcolsion— » Inferopertbify cotdogte+ » Defe the digtd ferfaces o
b S104 Water lvel for Noigaton " gre cccdent b Fes descrbig how m ECS k to e LTE-M Rater
b St Sirfoce Curvert > Optindl route plrmiy service gmiﬂﬁfam
b 5124 Novigationd Warrings » ENC service ormngtp_ .enent
» S12X Nattcd Pbloatiors » Marre rformation service m plmm’“ for vessel
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= Composition of national S-100 committee

« Various national stakeholders

— maritime administrations, research institutes and industry in the fields of

nautical publications, aids to navigation, e Navigation and marine weather
« Regular meetings, ad hoc meetings and seminars
=  Activities

 share the status of the development of S-100 standards,

actions nationally executed by domestic organizations,

product distribution connections between organizations

other S 100 related topics from international meetings
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02| status

= Composition of national S-100 committee

« Understand the progress on the development of different standards
and create an opportunity to encourage discussion and cooperation.

« A plan for cooperation among different fields
« If there are other IHO MSs who run similar committees,

it would be useful to share such activities so that many MSs can make
preparations for the implementation of S-100.

27 | S-100 Testbed Project of KHOA




03| stakeholders

= 5-100 6I Registry and tools
« THO secretariat, WG and PT, PS developers

= 5-100 Testing System (Viewer and ECDIS)
« 5-100 dataset producers
« S5-100 SW developers
« 5-10X product specification developers

= Sharing platform of S-100 resources
« Anyone who wants to know and use S-100
« 5-100 SW developers for open source code

= Domestic e-Navigation Project
« Small vessel, Fishery vessel, On-shore service provider

=  National S-100 committee

« Aton domain, Hydro domain, VTS domain, MASS domain, Shipping and
harbor logistics domain, e-Navigation domain, etc

28 | S-100 Testbed Project of KHOA
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04/ challenges

= 5-100 6I Registry and tools

« GI Registry has been stable, but S5-100 tools need to be updated based
on S-100 5.0

« Difficult to support every requirements for S-100 tools like
commercial software

« S5-100 Tools need to be harmonized and focused for maintenance

= Production of S-100 data for e-Navigation service needs
« The version of S-10X FC is various
« The workflow of S-10X data production was not harmonized
 Validation rule and process is not ready
« Existing production system does not support S-100 5.0

= 5-100 Test System (Viewer and ECDIS)
« The standards development like S-10X 2.0 and S-164 is still ongoing
« Stakeholders don't know the KHOA Viewer well

 Difficult fo meet whole improvements of S-100/5-98 discussed by S-
29 | 100WG6G, TSM and W6s
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04/ challenges

= Sharing platform of S-100 resources
« S10O0P project was not active, Open S-100 is not well known
«  WIKI pages need to be updated and require more active involvement
* Online viewer aims to share S-100 testing data, but Copyright issues were
discussed, and data sharing was not actively pursued
= Domestic e-Navigation project

« The S-100 data have been produced according to the specific version of
5-10X PS (Edition 1.x.x) which is not the operational version

* Machine readability and Plug and Play concept was not fully introduced
« Interoperability and S-98 was not introduced strictly

*  When the operational versions are ready, the e-Nav service needs to be
updated

= National S-100 committee
*  Non-hydro domains understood the benefits of S-100, but no action
* Need to explore what specific co-operations are needed
301 «  More demo and training on S-100 is required to the Non-hydro domain

& Korea Hydrographic and
=& Oceanographic Agency




05/ Project management

= Management of KHOA project
* Managed on an annual basis
* Most activities are related to IHO's S-100 development and the
results of each activity are reported as an agenda at IHO meetings
= GI Registry and S-100 Tools
«  Works with IHO Secretariat closely
« Updates of S-100 tools reports S-100WG and TSM

= S5-100 Testing System (KHOA Viewer and ECDIS)
« Update major improvements like S-98/5-128/DF-mode
* Research on measuring the efficiency of S-100 data service
« Report to HSSC and Council meetings

= Cooperation platform
« VTC, Ad-hoc meeting for each topics
* Report to S-100WG, HSSC, WeGs
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06| Lessons learnt

= 5-100 implementation plan

« 5-100 ECDIS is legal from 2026 and mandatory for new system from
2029

* Production of S-100 data service should be adjusted based on the
operational versions of S-1XX PS

«  Workflow should be harmonized to produce S-10X products

« Considering the S-100 implementation plan, most mariners don't know
the S-100 well

« Activities should be done to ensure that stakeholder groups have a
better understanding of improvements and benefits of S-100
= Sharing information and resources
« 5-100 testbed participants and IHO meetings attendees are limited
* Lack of sharing and dissemination of S-100 knowledge and resources

« Efforts to understand the benefits of S-100 and share related
information are important
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07| Recommendations

= Use of KHOA S-100 testbed
« Invited to use KHOA S-100 Viewer and Open S-100 (Open source)
* Provide any comments on the KHOA S-100 testbed project
« Use the user feedback repository like Github for S-100 tools
« Conduct the S-100 test project jointly

= Sharing platform of S-100 resources
« TInvited to join the S-100 Open Online Platform project
« Share S-100 information and knowledge

= National S-100 Committee
« Report to IHO meetings on the progress of national meetings
« Share which cooperation can be conducted between different domains
« 5-100 implementation plan and e-Navigation strategy
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