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OVERVIEW OF KRISO

nevetona o Established as Ship Research Institute affiliated with the Korea Institute of Science

Hydrographic

cenain—and Technology in 1973,

« KRISO has continuously conducted R&D in the field of ship and offshore plants,
contributing to the development of the shipbuilding and maritime industry in Korea

Korea Research Institute of Ships
and Ocean Engineering

Shipbuilding, offshore plant, maritime safety
and maritime ICT and technological

development

See details >

Offshore Industries R&BD Center

Localization of maritime apparatuses and

materials and support of relevant industry

See details >

Wave Energy Test Site

On-site performance evaluation of wave
energy and floating offshore wind farm gird

connection

See details >

Seawater Energy Research Center

4

Develapment of technologies for ocean
thermal energy conversion and air

conditioning system using deep seawater

See details >

Autonomous Ship Verification &
Evaluation Research Center

Support for Verification of Autonomous Ship

and care shipbuilding materials

See details

Deep Ocean Engineering Research
Center

Reproduction of deep sea environment and
evaluation of maritime structure plant

performance

See details >



OVERVIEW OF KRISO (MAJOR RESEARCH THEMES)

wmen.* Enhancement of ship operation performance, and development of
eco-friendly future-oriented ship technology

Development of advanced technology to Development of core technology for Development of core technology for
improve ship operation performance low-noise electric ships autonomous ships




OVERVIEW OF KRISO (MAJOR RESEARCH THEMES)

wmew. o Development of core technology for future offshore plants

Organization

Development of fluid-structure
performance evaluation for offshore plants

Development of new industrial services
and equipment for offshore plants

Development of leading technology for
commercialization of marine energy and
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OVERVIEW OF KRISO (MAJOR RESEARCH THEMES)

wmer.» Development of advanced maritime equipment and ICT
convergence technology

. . Development of smart maritime
Development of smart maritime Development of smart maritime . .
. .. . equipment operating technology based
equipment and robot technology communications and ocean survey equipment .
on cyber physical system




OVERVIEW OF KRISO (MAJOR RESEARCH THEMES)

wmer.» Development of maritime transportation and maritime accident
response technology

Development of smart maritime Development of rapid maritime accident Development of marine GIS and GNSS
transportation technology response technology technology

S-100 worto




@ ;o)) ACTIVITIES IN SUPPORT OF THE S-100 IMPLEMENTATION

International

g o KHOA S-100 Team

O Korea Hydrographic KH OA

and Oceanographic Agency Manage S-100 testbed project

@ SHPS B OCEAN ENGNEERNG KRISO Support KHOA and lead the project

‘ CREEND! ! IE ~ .
BLUEMAP pat =L N GMT Data Production
Bluemap Greenblue GMT
Industry
S-100 Tools IHO GI Registry ECDIS OEM Production of S-1XX TDS
KHOA Viewer Shore based ECDIS

Open source code DF ECDIS



ACTIVITIES IN SUPPORT OF THE S-100 IMPLEMENTATION

oo * S=100 test framework

Organization

S-100 System Overview
I I N S - L N B B N B N B N N ] L B B B N B N 8B N §N ]
| |
| )
) . ) . A ; Ingest and Displa
egistry ui atalogues roduce Data alidation istribution
I Regist I Build catal 1 Produce Dat Validat Distribut - Data on Ecors . |
! ! P i ! i
| | s ~ |
| II 4 b I i TG | - e Rl I
! I| 7 \ I -~ “simple Production ~ | L’ “ Phase 3 ~. I
/ \ Tool
| 1 N / Y |
| | . . \ 1
7 \ | S-101 Converted »  Simple Vi
I :I A ok Phase 2 1 IS Viewer }
Feature Catalogue x 7
| II [ | Builder ‘i \?, S-100 Simple 2 N 1
I II 1 \l A Overlay > I N _ - I
, -~ - Y e b i -
: B ': " : = '—\‘Phase4 T : R . !
I % Il: .\ ,’ Preliminary ¢ < . I~ > |
| z ||| Feature Catalogues || ’ Production Tool s Phase 5 ¥ ’ Phase 6 \\I
e | s 5-101 Converted L N
| w I ' \/ \
e ] I| : i
S-100 Simple | e
: g I = : : \ Overlay '|\ . Preli\r,na?_idnalfy Data = p";g'ék":;ianr; aD:;a I “l | Shcgg BIaSsed 1‘
= ) ey DistributionModels , ¢ D
I % :. Phase 1 I 1N S-101 Native K \\ istribution e/s, I\\ /ll
f ] -~
I g |I'. 1 \\S-loolnbegrated,’ = = = i I g ' 1
1 N H T e i ol s e I mi I
! 2 | h I e I
- ~ 1
| s I Portrayal Catalogues ] “ Full Production ™~ |
" o I - } off wl  Phase7 __-----—__ : e :
- - -~
| b 1! 4 ’ S-101 Converted | * P g 1 .- =
et v i, \ - T 4 o |
: |: \ 1 S-100 Simple L1 P \ 1 o
v\ po al Catalogue I 1 Overlay 1 i - . Data Packaging =
I |I \ ma*é oo | | » Data Validation > and DIstribition \l > Full ECDIS
I |I \ , [ S-101 Native :
I |I ‘\ I’ : ‘\ S-100 Integrated N =N ’II
¥ 4
" L N /) M [ sdcocompiex | 7 s Phase 8 _+ 1 ~_Phase9 _- i
| N 4 Overlay 7 S -
| | Y -, ~ > = - | i
I I I ~ - "“-————--—"" I




International
Hydrographic
Organization

* |[HO Gl Registry

IHO Geospatial Information Registry

Welcome to the
IHO Geospatial
Information Registry

Fheane sign in

Natifications

# Home

Item ID

Gl REGISTERS

Feature Type

Data Dictionary Register

COPYRIGH

©1HO Geospatial Information Regist

@ KHOA Acknowledgem

ry. AL RIGHTS RESERVED.

ents

S 5 o Please sign in ®Signin
IHO Geospatial Information Registry G = KHOA
Data Dictionaey Register
[ B ey [ comprrryne e Codelst Vaive
P s Role
Domain| ALl | status| veia o category| Name v

Nome PE—— Definition [ status Date Accepted
Suace current Suacesument | Acurrentihat does notextend moreana ~ | | 1HOBydio vaiig 20260515
Water Le WaterLevel The vertica position of a water surface. HO Hydro valia 20260515
eridge eridge (1) An elevated structure extendingacross o.. | MO Hycro vaiis 20240819
wreck wireck The uired remains of s strandsdior sunken...| 1 Hydro valig 20200328
Underwatsr/Awash Rack T mteramal| & oo e s o7 soony e al o coeal IHO Hydro valid 20240328
Obstruction Obstruction  In marine navigation, anything that hinders IHO Hyar valis 20240325
Dredged Area Drotasaaiea )| areh ot tha Bottom ot Hod ot Vister i | L G By vaiig 2040328
Wiaring Earmcuimire e PV —————— e vy, vaiig 20240328
cable Area Gabioares P e e e vaiia 20200325
Pipeline Submarine/on Land Pipelinesubmarl... | Aconnected setof pipes for comeying lguid...|  IHO Hydro valig 20200328
ifiners rodustion Ares SishorcProdict. | An area atsa within whithibere sre produ.. | 0 bydro vaiis 20240328

# HOME

W HELPGUIDANCE

o

# HOME

¥ HELPRGUIDANCE

R PROPOSAL

& TESTBED

- : - wsignin :
IHO Geospatial Information Registry & KHOA
Concept Register
# Home | GIREGISTERS / Concept Register
Concept is 2 definton of object, information or phenomena of nature without any relation to other concept.
status| vald | category name v B
No Name Camelcase Definition status Date Accepted
1 (A4.1) No Passing or Overtaking o... a4Point1NOPassingOrOvertaking... Prohibtion Mark A..1: No passing or overtaking by convoys vaiia 20240514
2 Passing or Overtaking of Convays .. passingOrOvertakingOIConvoys... A specified area designated by appropriate authority, vaiia 20240514
3 Current Farm currentrarm A colection of collocated devices which harness current (for example . vaiid 20240514
4 Speed Uncertainty speeduncertainty Estimate characterising the accuracy of a speed value, or of the magni valid 20240506
s Xshaped xshaped Having a shape or 2 cross-section like the capital letter X, valig 20240506
6 Braziian National Inland Waterwa... brazilanNationalinlandWater Navigational aids conform to the Brazilian national nland waterway re. valid 20240423
7 (BR) Right Pilla In Passage For Tie... bRRIgNtPillarinPassageForTietepa... Regulation mark (BRJ: RIgnt pillar i passage for Tiete-Parana Waterwa. valia 20240823
s (BR) Leftpilar In Passage For Tet... bRLefPillarinpassageForTit Regulation mark (8R): Left pillr n passage for Tiete-Parana Waterway vali 20240423
s (BR) Best Transit Point bRBestTransitPoint information mark (BR): Best Transit Point valid 20240423
10 (BR)Mandatory Stopping Point fo... | BRMandatoryStoppingPaintForTic... Regulation mark (BR): Mandatory Stopping Point for Tiete-Parana Wat. vali 20240423
It Rescue Service rescueservice Local search and rescue service. valid 20280002
COPYRIGHT @ IHO Geaspatial Informatan Regstry. ALL RIGHTS RESERVED,
@ oA Acknowiedgemens
IHO Geospatial Information Registi Messsdtgntn 2 RO 4
P EISthy @ oin .
Portrayal Register
#Home | GI REGISTERS / Portrayal
Symbol Line siyle I arcail I ronc [ Others
Domain AL v status| valid v . q
xmiiD Preview Name Definition item Type status Date Accepted v
1615 g SAFCON99 Contour label - __+.9._ symbol Valid 20240402
1614 8 SAFCON9S Contourlabel - +8 symbol Valid 20240402
1613 7 SAFCON97 Contour label symb valid
1612 5] SAFCON9S Contour label - __+.6._ symbol Valid
1628 E WRECKS05 dangerous wreck, depth unknown symbol Valid 20231130
1627 it UWTROC03 dangerous underwater rock of uncertain depth symool valid 20231130
1625 & OBSTRNO3 obstruction which covers and uncovers symbol valid
COPYRIGHT © IHO Geospatal Information Registy. ALL RIGHTS RESERVED,

@ KHOA Acknowled

nts



s+ S-100 Tools

Organization )

FC to GML Converter ]7

F

Ic:'-w gorog PHGItHOpEnS100 DataWrCHS-1017C_1.20working.xml | £C Open |
[C'WUsersWQarchDownlnads*‘test l ‘ GML Schema Save |

I CWUserswgorogwDownloadsi#test gml l GML Open

Schema's name
Schema’s Infor Save ( )
Schema's version 10

‘ FC To GML Schema Converter H FC To Input XML Schema ‘ DCEG composer

‘ FC To GML Sample | ‘ GML To Input XML ‘

Portrayal Catalogue Builder | B [m——— { Symbol editor ]7 ( )

Symbols = ﬁ |C EditOr

Symbal List
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@ ;o)) ACTIVITIES IN SUPPORT OF THE S-100 IMPLEMENTATION

e« $-100 Testing Center

——




@MW |![) CONCERNS IN S-100 INPLEMENTATION

International

naesne —© HOW S-100 and critical framework are operated

Organization

S$-101 ENC, S-102 Bathy

Part 1. Conceptual schema language
IHO GI Registry F Data Production Part 2. IHO Gl Register S'104 Water LeVEI
\ Part 2a. Concept and DD Register S-111 Surface current
Concept Register | S-1XX Main Document Part 2b. Portrayal Register S_124 Nav wa I’nlng
= | Exchange set A | | Exchange set B | | Exchange set C | Part 3. GFM and Application schema
DataREE;ic:ti:?ary Part 1 Cig;;ﬂ;ugael ?G::Sa | “ Part 4a. Metadata S$-129 UKC Ma nagement
- —_ = | Mrtadata | Mstadata | | Mstadata | Part 4b. Image/Grid Metadata X
Perteayal Regiotae _ 9 Giererad Bt e ek $-100 dataset $-100 dataset $-100 dataset Part 4c. Data Quality Metadata Phase 2 ( Route Plannin g)
—— Ao i HeFD Part 5. Feature catalogue
Meta Data Register Metadata | | Feature Catalogue | | Feature Catalogue | | Feature Catalogue | Part 6. Coordinate Reference Systems 5_122 M PAI 5_123 M RS
Product Specification Coordinate Reference | Plortrayal taronmyal Plortrayal Part 7. Spatial schema S‘125 M arine Aton
Register System i G opt o Canlopren s Saftlngue (et Part 8. Imagery and Gridded Data S-126 MPE. S-127 MTM
Producer Code Spatial schemelx f | Role D (Servic - Part 9. Portrayal !
Betinter izage sod g m— Encryption and Data Protection Part 9a. Portrayal (Lua) 3_131 M HI
Encodingfgﬂr_?at | L ‘ ' ‘ Part 10. Encoding Format S-411 |CE, S-412 Weather
ct
HectorGnd, Part 10a. ISO/IEC 8211
Data Maintersncs | | Dataset Delivery | | Online Service Part 10b. GML
= - 5-1)0( Faabirs Cotelogte | Part 11. Product Specifications ROIe F (PO rt State ContrOI)
W i =G 5-100 Applications (ECDIS/ECS) Part 12. 5-100 Maintenance
S . S-128 CNP
S-1XX Portrayal Catalogue | Part 13. S-100 Scripting
$-100 Dataset S-100 Dataset $-100 Dataset PR ORI Eich U d h k
g D —— (000) (GML) (HDF5) a . Online Com. Exchange _to_ ateness C ec
SE-1X:(d!JataGCI_:ssTI|3cg;E:)n ‘.' "' Part 15. Encryption/Data Protection p
ncoding Guide J.
| i i B Part 16. Interoperability Cat. Model
E Harmonized display (Interoperability) Part 16a. H il Poitraval ROIe G (ECDIS type approval)
= Validation Rules Language “ d BorHAMTHIORIZE G F DI
= Packs e Part 17. Discovery Metadata . .
S-98 Interoperability catalogue Testing with S-164

Part 18. Language Packs




@ 117.}| CONCERNS IN S-100 IMPLEMENTATION

wee ¢ §5-100 ECDIS (DF-Mode)

Organization

S-201 Aton Information

| S-122 Marine Protected Areas

S-125 Marine AtoN S-123 Marine Radio Services

S-124 Nav
Warning

U«

=~ S-126 Marine Physical Environment

| # :\h\\ @104 Water Level

(@ S-102 Bathymetric surface



@ 117] CONCERNS IN S-100 IMPLEMENTATION

wow ¢ New concepts and functions

Hydrographic
Organization

[ Full Machine Readability ‘ Improved Safety using dynamic data ]

; n_[ Bathy surface ])—

[ WLA |

IHO Gl Registry |

[ Interoperability |

[ Concept register ] [ Product spec. l I
Data Dictionary register Feature Cat. —
| viegser ] | = [>
’ Portrayal register ]——b[ Portrayal C:i\t. : ] \ i g -
[ Product spec. register ] [_Alarm/Indication _| - [ Depth Contour
[ $-100 Data l l Meta data r (3m, 5m, 10m, ...
[ Up-to-dateness check by S-128 ’ ‘ Route Optimization and Just in Time
= , % Sea Traffic Management Services
S A g S s e Triendly maritime secter
) “ 3 - -
— GL = ‘."".‘.’.. —_— ————- ~—-
= = 5“ 3 \\\_ ===M




@ 177.}| CONCERNS IN S-100 IMPLEMENTATION

e 0 52100 Readiness Levels (S-97)

Hydrographic
Organization

Required Product Specification component Lol L LA Level 4 Level 5
q P P V1.0.0 V1-1.0.0 >V2.0.0 >V2.0.0 >V/2.0.0
X X X X X

Main Document (Defines the relevant parts of S-100 that
are required for the Product Specification)

A Default Encoding X X X X X
S-100 Compliant Feature Catalogue X (draft) X (updated) X (final) X X
Data Classification and Encoding Guide X (draft) X X (final) X X
S-100 Compliant Portrayal Catalogue

NOTE: Not every Specification will need a Portrayal Catalogue — X X X X
this should be determined as part of the development process

and stakeholder feedback.

Data Quality Checks X X X X
Test Data Sets X X X X
Data Validation (and test datasets) X X X X
Exchange Catalogue X X X X
Encryption / Digital Signatures X X X
Interoperability X (draft)* X (tested)* X*
Alerts and Indications X* X*

Operational data X* X*
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S-421 was included in ECDIS Performance Standard
Phase 1 products Ed 2.0.0 will be published in 2024

* Phase 2 products Ed 2.0.0 are supposed to be published
« S-98 Ed. 2.0.0 will be published in 2025

« S-164 Ed. 2.0.0 will be published in 2025

IHO HSSC IHO HSSC IHO HSSC IHO HSSC
| Publishing | Publishing

—_— e

$-100 edition 5.2.0 )

IHO HSSC IHO HSSC
Publiishing | Pubiiishing Publiishing | Pubtilshing

Operative editions 12.0.0
of 5-101, $-102, etg.

IHO WGs complete

IEC 61174 ED5, TIMELINE ~ o

ative ns 2 1
how to test, etc. e —
fS-98 & s-164 i
1
| | | | |
2023 | 2024 | 2025 E, | 2026 | 2027 ‘ 2028 2029
: Mandatory for new
1 ECDIS installations
1
v
e o e e e e e e P o e e e e e > f—
‘ IR of MED Type approval based on

IR of MED



[:[e]) CONCERNS IN S-100 IMPLEMENTATION

International

s+ S-100 introduced new concepts and technologies

* New concepts and technologies must perform tests repeatedly
and precisely before implementing S-100

* Due to the adjustment of the publication schedule for the
operational version of S-98/S-164, the preparation schedule for
the industry has become tighter.

* In order to successfully prepare for S-100 implementation,
application and sharing of the testing version should be actively
promoted rather than waiting until the development of the
operational version is completed.



@ |:[«)) RECOMMENDATIONS

Interoperability
(S-98 Lv 1, Lv2)

Phase 1
products
FC/PC/TDS

International

Hydrographic i TeSting topiCS

Organization

WLA (Water
Level
Adjustment)

S-164 TDS
(All Testing

Scenario) Up-to-dateness

Check by S-128

Phase 2
products
FC/PC/TDS

S-100 Part 15
Protection
schemes

Alert &
Indication

IEC S-421 Route

Exchange Dual Fuel

Exchange set
Model
(Metadata)




(.j, 117} RECOMMENDATIONS

weene —© Materials/TDS/Resources for Testing

S-100

Gl Registry Resources
S-100
Schema Open NOAA
source S-102
Open
online JERENE
nlatform .PDT
Licence

SECOM
Library



@ 17.] RECOMMENDATIONS

o Testing activities
« KHOA S-100 testbed project (Sea trial, Usability/Economic impact)
* NIWC Shore based ECDIS
» I[HO-Singapore lab (Malacca strait, Italian Navy - Vespucci)

 UK-France Sea trial

 S-100 Validation Tools



@ 17.) RECOMMENDATIONS

e The HSSC is invited to:
» Consider to include S-421/SECOM in the S-100 implementation roadmap

« Organize a special correspondence group responsible for S-100 testing
and demonstration.

» Develop a testing schedule considering the S-98, S-164 operational
version and IEC 61174 5th edition development.
» Type approval testing by S-164 TDS, Shore test and Sea Trial
» Test to investigate the views and opinions of mariners
» Usability test of S-100 data

* Provide S-100 TDS by IMO member states to ensure smooth progress of
S-100 testing

» Develop a tutorial or guidance on how to implement S-100 from an
industry perspective

* Hold a VTC or workshop to share and discuss S-100 test results with the
industry.



