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International

s AProvides thelata frameworkfor the development of the next
generation Electronic Navigational Charting products, as well as othe
digital products required by the hydrographic, maritime and GIS
communities
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|, S-100 TODAY

ACurrently on Edition 4.0.0
AApproved Product Specifications

S101
S102
S111
S122
S123
S129

Electronic Navigational Chart 1.0.0
Bathymetric Surfacér Navigation 2.0.0

Surface Currents 1.0.0
Marine Protected Areas 1.0.0
Marine Radio Services 1.0.0

Under Keel Clearance Management 1.0.0
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International

e ACanadag A Data Centric Approach
ANorway(PRIMARY S 100 Development and Distribution
AUnited States (NOAA&)S111 Surface Currents Operationalization
AUnited States (NGA)S100 Test Bed Development
ARepublic of Koreqg S100 Web Viewer and Sea Trial
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S-100 Showcase

Canadian Hydrographic Service

C.3171 IHO Secretariat, Monaco, 15-17 October 2019
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A Gridded service
updated with new
information

A 3 collections

A Expanded vector
coverage in Canada

A CARIS HPD output

DATA CENTRIC APPROACH

S102
Bathymetry

A Automated gridded
service
(48h updates)

A 3resolutions

A Master surface
(deconflicted

A CARIS BDB output

S104
Water levels

A Automated gridded
service (24/7)

A 3 resolutions

A Observations and
modeled data
(NEMO)

A High Performance
Computing

RENC/Other

0 S-100 OPERATIONAL

A Automated gridded
service (24/7)

A 3 resolutions

A Modeled data
(NEMO)

A High Performance
Computing
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KEY AREAS FOR HIGH RESOLUTION S
SERVICES

d

Portland

Edmonton

Calgary

aaaaaaa

Minneapolis

ooooooo

Milwaukee
aaaaaaaa
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Kitimat, BritishaColumbia
Port of Vancouver and Fraser river

SaintLawrence River between
Quebec City and Montreal

SaintJohn, NewBrunswick
Port Hawkesbury, Canso Strait

Halifax

-100
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@ T S-100 ONGOING PROJECTS IN CANADA

gﬁtfggtfh 1. Dynamic Hydrographic Products, started in 2017 .\

U Ocean protection plan (OPP) projectl(¥, S104, S111)

2. (2360\1%ISDRIMARDrojectc Data dissemination project, started in

U User trials planned to start November 2019 to March 2020

U Involves different type of users: Port authority, Pilotage
authorities, and Waterways Management.

0 28 oa

3. SealQPPU) development for82, started in 2019
U Currently in trials, will last until end of March

4. International participation
U KHOA 800 Sea Trials; 0 Standard and specification development
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S-100 Showcase

PRIMAR T S-100 Development and
Distribution

C.31 IHO Secretariat, Monaco, 15-17 October 2019
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International

snae 1. Research project:-802 Demonstrator (202 in an operational
environment and PRIMAR1B2 Distribution Service).

2. S$102 Bathymetry Data Service in the Cloud (From survey to use within
24 hours)

3. Research project:-800 Demonstrator (201, $102, $104, $S111, $129).
4. PRIMAR-57/S101 DualFuel Service Distribution



S-102 DEMONSTRATOR
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The Project Team Partners & Operational Test Team Financial Support
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Hydrographic

|, (e MAIN OBJECTIVES

1.ldentify distribution model
2.Dataproduction

3.Identify specificusecases andeographicalocations.
4.Operationalusethroughoperationaltests.

5.Developa demonstrator.
6.Input IHO S.02standardization.
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Operational test 3

International 3. Pilot assignment i Approach of MS Queen Mary 2 to Oslo Harbour.

Hydrographic
Organization ,

Length: 345m
Beam: 41m
Draught: 10.2 m -




Operational test 3

International S-102 Demonstrator 5.23 - Norway UTM32 - o X
gt R, Yo R
Organization S e —————— ; e = — |
[} Home S-102 Image sources ‘ Coloring mode ‘ Pointsets Measurements Markers Light settings Manage data l;
Depth Transparency | Height multiplier: |1 EShow grid lines‘ | Show-contour Iinesl
. 1 ot | 1 J
! I I I l @ ‘%‘Max: 0 “ Change the value of the L ]
‘ Default Blue Palette Uncertainty | Safe/Unsafe ' 12} L multiplier to exaggerate the
Ll Min: -50 “ terrain height values.
| Color mode ‘ | Safe depth configuration ] i Height scaling \ | Colormap options} \ Grid and contour lines l

Mouseover
coordinates
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Operational test 3
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Sendre Akoershuskaia

S102  Image sources
DX Show model only - Heading: |-196 -~ 100 o c3
L =l Sem (100 Swdout: 15

Queen Mary 2

Coloring mode __Pointsets

n online mode $102  Imagesources  Coloringmode  Pointsets Markers  Lightsettings  Manage data | Placesble vessss
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Operational test 4

International 4. Pilotage asignment i Anchoring operations.

Hydrographic
Organization




PRIMAR SCOPE

[ Standardizaton}

International

(H)ydrogratphic 8'102 2
’ Production [ 31001 [ 3101} [ 3102} [ 3129J

Z N\ \

L . Full dataset | Extracted data
[ Validation IQuallty Control} [ Wm Idlstrlbutlon]\ distribution }




O ") S-100 DEMONSTRATOR
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S101 (ENC)

S102 (Bathymetri)

S104 (Tidal)

S111 (Surface Currents)
S129 (UKCM)

O¢ O« O« O«

O«

Project objectives:

To definehow the new
standardscombined can
improvesafeand effective
navigationand how new &
improved products and
businespportunities can
be designed & developed
based on the new standards
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PRIMAR S-101 IMPLEMENTATION .
PRIMAR

ntermational APRIMAR Member States have agreed to fund a project to develop
dual-fuel S-57 and S-101 ENC distribution service

A Offer PRIMAR Member States training and operational experience
with S-101 services and Quality Control (PRIMAR TEWG, Oct
2019)

A Provide feedback to IHO and their WGs on standards

A Promote IHO S-100 based standards and provision of testdata and
services to stakeholders

A Dual-fuel ENC service operational when first HOs datasets
commercially available

A Meets IMO e-Navigation developments and MSPs

A Developed IHO S-100 Data Protection Scheme Administrator (SA)
application
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https://s102.no/
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S-111 Surface Current Production at NOAA

C.31 IHO Secretariat, Monaco, 15-17 October 2019
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tise. AS111 Edition 1.0.0 was adopted by HSSC in 2018 and is based on tt
S100 framework

A Designed for interoperability for use in Electronic Navigation Systems

ANOAA is developing@oen sourcegrocess to convert native surface
current data into S.11 format

ANOAA is developing a service to disseminatd Bdata
AOperational targeted for February 2020

ASMmm gAftt 0SS Iy AYUISIANIE O2YLRY
Cloud Environment



S-111 SURFACE CURRENTS AT NOAA - SPECIFICS

Fverogipm Variable Value

Organization

IHO Specifications S 100 Edition 4.0.0
S111 Edition 1.0.1
Format Hierarchical Data Format 5 HDF5

Operational Forecast System Parameters Surface Currents

Frequency 4 times per day (0, 6, 12, 18 UTC)
Time Resolution, Duration Hourlyto 72 hours

Time Zone UTC

Resolution ~500 m (regular grid), 2000 mHDef
Depth 4.5 m below surface

Data Coverage AtlanticOcean, Pacific Ocean
Hydrodynamic Models Regional Ocean Modeling System
Product Boundary Leverageghe new NOAA ENC Grid

Scheme
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International .
Hydrographic Natlve ForecaSt Data

Organization

Lower Chesapeake Bay

Description: Current magnitude &
Direction

ENC Band: 4

Format: S-111 encoding

Grid Resolution: 0.01 deg, 500 m

Parameter: Surface currents

Coordinate System: WGS 84

Dataset: 72 hrs, 1 hr intervals

Time Zone: uTC

Date: December 3@ 2018




1,0 S-111 SURFACE CURRENTS
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Lower Chesapeake Bay

Description: Current magnitude &
Direction

ENC Band: 4

Format: S-111 encoding

Grid Resolution: 0.01 deg, 500 m

Parameter: Surface currents

Coordinate System: WGS 84

Dataset: 72 hrs, 1 hr intervals

Time Zone: uTC

Date: December 3, 2018

0 LOWER CHESAPEAKE BAY

S111 Implementation

0O 0.30 0.65 1.00 1.50 2.00 2.50 3.00kt



SAMPLE S -111 SCHEME BASED ON REVISED NOAA ENC
SCHEME

U&NY1BP!US4NY1BQ US4NY1BR
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US4NJ1FB | USANJTFE USANJIFF USANJIFG

| 1
US4PA1BR US4PA1BS USANJIEC USANJ1ED US4NJIEE USANJIEF

|
e el
|
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US4NJ1CD | US4NJ1CE

USADETDB USANJICB
| f

Mid-Atlantic Region

| }
US‘MD‘DC‘US4MD1 DlﬁUWDﬂJEi US4DE1BA US4DE1BB US4DE1BC USANJIAC USANJ1AD USANJIAE
| | ! |

US4VA1IB US4MD1DB

Description: ENC Re-scheming
ENC Band: 4

Format: S-111 encoding
Grid Resolution: 0.01 deg, 500 m

| |
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Parameter: Surface currents USAVAIFC USAVATFD USAVAIFE USMDIAE usmnmriuswmm USAVATFI USAVATFJ i
' R N I | . ater
Coordinate SySte m: WGS 84 USAVAIEB USAVATEC USAVATED USAVATEE usavaF“usaquG USEVATEH| USAVATEI USAVATEJ Current Speed
i £ po 57 High : 1.97
Dataset: 72 hrs, 1 hr intervals [ | -
SAVATCB USAVATCC USAVATCD USAVATCE USAVAICF USIVAICG USAVAICH USAVATCI Lov

Time Zone: uTC ;
[US4VA1BB US4VA1BC USAVMB[i[UsAVMBE US4VA1BF

Date: December 314, 2018 e
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ACan leverage the same
methodology to expand
surface current beyond
coastal coverage

A Global Realime Ocean
Forecast System

A Suitable for showing the
GulfSream and other
global currents

Current Speed (kis)
Depth: -4.5m
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1, e ABILITY TO PROVIDE GLOBAL COVERAGE
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Current S111 Portrayal
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Potentlal S111 Portrayal




2 FUTURE EFFORTS
(I;;él IHO

International

tinee  ANOAA will be releasing its131 conversion scripts for use by the
wider community

AThis same code base can be leveraged fbd&HSwater levels

ASMmMM Ada F O2NYySNEUZ2YS F2Nl bh! ! Q
AOperational for selected regions in February 2020

A Ability to us algorithms to optimize routes
A Increased fuel efficiency
A Potential carbon reduction



S-100 Showcase

United States Support
NIWC (formerly SPAWAR)
S-100 Development

C.371 IHO Secretariat, Monaco, 15-17 October 2019
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rk

. Framework System
Goals IHO =100 Testing -~ mnonents as Phases
e ey Nesiedlo  valdte Ml

navigational from S57 & gg:dp;ertjes opeLaStleonaI in?é?ggt%n caisloues o "

needs ECDIS

35



US S-100 TESTBED PRIMARY SUPPORT

International
Hydrographic Phase 1 Phase 2 Phase 3
Organization
* Create Feature and _ * Simple Production Tool * Simple Viewer
Portrayal Catalogues (S-57 data convertor)
Phase 4 Phase 5 Phase 6 US
* Preliminary Production | * Preliminary Data _ * Shore Based ECDIS NIWC
Tools Validation and FOCUS
* Create Updates Packaging
Areas
(3,6,9)
Phase 7 Phase 8 Phase 9
* Full Production Tools | * Full Data Validation . » Full ECDIS
and Packaging
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w Model realization in software
S']-OO Standard w Enhancing portrayal with open standard scripting (Lua)
(Fram EWOrk) w Ensuring machine readability for Equipment Manufacturers
w Refining SLO0 Encoding

Sloo I_DrO(_jUCt w S101 Electronic Navigational Chart (ENC)
SpECIflcatl()nS wS102 Bathymetric Surface
Supp Ort (TO D at e w S122 Marine Protected Areas

37
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Feature Catalogue Browser

Encoded Dataset Browser (tabular)
w1S08211, GMl(partial),HDFYpartial)

S 100 Dataset Browser (tabular)

wEncoded dataset> S100 general data model
w Validates against feature catalogue

| s2smo.g L128-0s] | sasmoug 001~ | siake| jefesiog

Portrayal

wWXSLT and Lua

wInteract with settings exposed by portrayal catalogue
wMonitor size calibration

wZoom / Pan / Rotation

wMercator / Lambert Conformal / Polar Stereographic

|, US S-100 VIEWER (PHASE 3) MAIN

E S-100 Viewer

File View Portrayal Help &= P o‘

Usava12m_0oo |

FEATURES

$-101 Portrayal Catalogue 0.9.1

_Testing_Soundings_Po

True

DEEP_CONTOUR 30

FULL_SECTORS True

PLAIN_BOUNDARIES | False

RADAR_OVERLAY True

SAFETY_CONTOUR 10

SAFETY_DEPTH 10

SHALLOW_CONTOUR |2

SHALLOW_PATTERN | False

SHOW_ISOLATED_DAN | False

SIMPLIFIED_POINTS | False

TWO_SHADES

overRadar

True

underRadar

TopLevelTemplate

1 - Base Layers

.:k'«> =
Q ¥5579N @@ ewsw Q@ 12

7N

w -~@|”
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|,l008 S-100 VIEWER DISPLAYING S-101 PRODUCT




1,088 S-102 BATHYMETRIC SURFACE PORTRAYAL

ACell symbolization based on depth (no sun shading)

40



S-111 SURFACE CURRENT SYMBOL PORTRAYAL

International

e ASymbolization based on current magnitude (with direction)

Organization

g5 5-100 Viewer 1.7.0.0

File View Portrayal Help B3 & [ F G @
ST1TUS_MIKAN_CUSTOM.h3 Bl
5111 Portrayal Catalogue 1.0 Q) w20uTs'N @ QO 07460633 W Q| @ 1: 45000 -0 @0 - @ Wamning(s) &

v Color Palette

ColorPalette Day
w Display Mode

DisplayMode All Features
w Display Planes

underRadar On
v Top Level Template

ToplevelTemplate main.xsl
v Viewing Group Layers

1 - All Features On
v Viewing Groups

13030 - All features On
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(i}! |, US S-100 VIEWER DEMO OVERVIEW

International

Viewer works on a pgoroduct basis

wPerforms Feature catalogue validation
wRealization of associated portrayal catalog

Demo of 3 products

wS102
wS111
wS101

42



US S -100 VIEWER VIDEO DEMO

File View Portrayal Help EH @& ™ (. F & @

International NewTab |

Hydrographic

IR Help Calibrate Monitor
" h’
Open Dataset Open Feature Catalogue

|

Import Portrayal Catalogue mport Feature Catalogue

-

)
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(Eé! 1,08 US WAY -AHEAD SUPPORTING [HO S -100

International
Hydrographic

Bl Fully implement 901 Edition 2.0.0 (Goal 2022)

wMain document

wkFeature & Portrayal catalogue validation
wEncryption

wAlerts & Indications

wTest Dataset for Type Approval

Full $101 implementation

wPart of Phase 6 Shore Based ECDIS efforts
wSupports operational transition to full ECDIS

44



S-100 Web Viewer and Sea Trial

Presented by KHOA, Rep. of Korea

C.31 IHO Secretariat, Monaco, 15-17 October 2019
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* Test version

WGSs Draft 1.0.0 ‘ HSSC

' Subdadl S100 Registry
(EYEI S lglelle]  submit (Approval)

register (Open for testing)

Feedback

Y
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Documents Portrayal
S100 A Product Specification - b | :i
Registry Data Structure
A Test Data Sets{®1, S102, SM MM Z X 0

A Easy to access

A Open to all

A Keep the history look(versioning)
Offshore A Interoperable products
ECDIS A User friendly checks

A Various options for portrayals




S-100 WEB VIEWER
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1) Register Feature
Catalogue and Portraya ) 2) Upload Test Data Set ) 3) S100 Web Viewer

Catalogue

Click Here
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s AS100 Sea Trial
ADate: 27 August, 2019
ARoute :PortBusan<— Geojelsland
At | NI A OA LI yiayY -1000WG EENCWEQNIPWGK Matihess, Piofs,
ECDIS Trainers, Data producers, System developer

Busan




