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a) Progress on S-100 Services
b) Conversion Readiness Service
c) Product Development & Testing (PDT) Licence
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e) Look ahead for the next six months




Working together to
assure navigational safety

IC=N

ICENC H j i
Taunton, UK Q ’

ICENC North America

Washington, USA

ICENC Latin America

Niterdi, Brazil

ICENC Australia

Wollongong, Australia




Context: Members’ S-1XX Production Plans
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IC‘: N C IC-ENC’s First generation S-1XX services:
S-101 - Electronic Navigational Chart (ENC)

5'100 Se rVices B Progress S-102 - Bathymetric Surface Product

S-104 - Water Level Information for Surface Navigation
* Initial end-to-end services for S-101, S-102, S-104 and S-111

have been developed and built into the IC-ENC workflow tool $-111 - Surface Currents

 S-101 — based on current S-57 service, but with S-101 S-122 - Marine Protected Areas

enhancements. Supports S-100 Ed 5.0.0 datasets ,
S-128 — Catalogue of Nautical Products

e S-102 — automated where possible, supports S-100 Ed
5.0.0 datasets

e S5-104 & S-111 — automated process due to expected high

cadence (e.g. every 6hrs) The S-100 landscape/Challenges:
* S-122 —in scope, but remains outside of IC-ENC workflow tool, * S-1XX Product Specifications are still at
processed through manual examination different levels of maturity
* S-128 generation capability — generated by the IC-ENC workflow * No published S-100 Validation checks yet
tool for each release which limits validation software tool

development
* S-100 Knowledgebase is now available to Members P

« Contains IC-ENC S-1XX ingest & registration checks ’ g/lorel test Sata;etts Ere kiy to SUpg%r_l'E o
* Willinclude S-100 Validation checks once published Sl(i-:'(\jlgsc))pmen and testing phase (see ~

* Currently implementing the Exchange Set Service tool for the .
generation of S-100 exchange sets and digital signing (expected
by end of 2023)
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S-1XX Services - Process Flow Diagram
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Conversion Readiness Service

* The goal of the Conversion Readiness Service is to support members with the
preparation of their S-57 ENCs for conversion to S-101

* This service is an extension of the S-57 Validation Service (Work Plan items 2g & 2h)

* Components of the service:
Conversion Readiness Checks
S-57 to S-101 conversion assessments ot i achone Hombere

can take on their 3-57 ENCs in order to

prepare for effective conversion to 5-

S-101 trial data assessments

357 ENC CONVERSION READINESS SERVICE - A complete set of custom checks

2 Validation g Data Manager 5-100 Support Officer Provision of Conversion Readiness Checks for|(aligned to S-101 PS 1.1.0, 5-101

S_loo Va||dat|0n tOOI test|n Senice effective conversion to S-101 DCEG 1.1.0, 5-65 Annex B 1.1.0) to be
g developed and in place by end of

Q1/2023 (as per discussion at

ENC global query capability Tedied 1t ssch torsomar i

standards, with S-101 PS 2.0.0 due

IC_E N C KnOWI edge base Query all IC-ENC EMNC data to provide

S5TENG Members a high-level conversion

H 2 Validation h Data Manager 5-100 Manager ENC QUERY CAFWE."UTY . ) _readmess rep_on (conn.nuo.us
Te C h n | Ca I CO nfe re n Ce Senice To support Conversion Readiness Senice improvement item). This will also
inform the conversion readiness
checks.




F

A set of 21 checks identified from S-57 to S-
101 Conversion Guidance (S-65 Annex B), S-
101 1.1.0 & S-100 5.0.0

Provide recommended action steps that
members can take in their S-57 ENCs to
prepare for conversion to S-101, i.e.
“conversion ready ENCs”

Recommended action is provided in the
Validation Report for all base cell validations

Members can use the checks in their own
7Cs Analyzer and CARIS tools

Key resources for Members:
IC-ENC Knowledgebase
IC-ENC LMS

Conversion Readiness Checks

¥ = reports fo
are inclivded &5 part of IC-ENC

This cell contains the following recommendations based on the cumrenily svailable Conversion Readiness

Checks:
1. TnpmarlaDaymark.

Description:

This conversion readiness check has identified two instances of TOPMAR in the 3-57 ENC which hawve

parentichild relationships with LMDMRE feasturas

Conversion Readiness Checks
Last updated: 05/06/2023
Built in 7Cs Analyzer 5.1.0.12

permitted in 5-101

- - - - - - -
1 |RectrcAreaProhibited Area geometry for RECTRC is prohibited in S{Encode RECTRC as a line feature or ancther |5-65 Annex B 1.1.0 10.1.1;|1dentifies all instances of RECTRC with area 29/07/2022
101, except where TRAFIC = two-way. Where | appropriate routeing object of type area S$-101 DCEG 1.1.0 155 geometry and TRAFIC=1,20r3
an area RECTRC has TRAFIC = two-way, it (such as FAIRWY, TWRTPT, DWRTPT) prior to
will be converted into new 5-101 feature conversion.
TwoWayRoutePart.
2 |ProhibitedFeaturesl Feature objects ICNARE, TS_PNH, TS_PRH, |Encode using alternative object or delete  |S-65 Annex B 1.1.0 Identifies all instances of ICNARE, TS_PNH, 05/06/2023
T_TIS and TUNMNEL (type point) are not feature object. Clauses 11.13.3, 334, TS_PRH, TS_TIS and TUNMNEL (type point)
permitted in 5-101 3.3.3,33.2
3 |ProhibitedFeatures2 Feature objects M_HOPA, T_TIMS, T_NHMN, |Encode using alternative object or delete  |5-65 Annex B 1.1.0 Identifies all instances of M_HOPA, T_TIMS, 05/06/2023
T_HMON and ROADWY (point) are not feature object. Clauses 2.1.1and 3.2 T_NHMN, T_HMON and ROADWY (point)

=

TopmarToDaymark

All instances of TOPMAR which do not have
a parent/child relationship with a beacon,
buoy or LITFLT will be converted into $-101

feature Daymark.

Review TOPMAR and amend if appropriate

5-65 Annex B 1.1.012.3.1,
124.1,12.4.2;13.6; 5-101
DCEG 1.1.07.2

Supersedes T|

Identifies all
not have a pg
beacon, buoy]

wn

CtrpntProhibited

CTRPNT does not exist in 5-101, however,
CTRPNT features with CATCTR values 1
itriangulation mark) or 5 {boundary mark)
will be converted to Landmark with
categoryOfLandmark 22 (triangulation
mark) or 23 (boundary mark)

Review CTRPNT data holdings and where
appropriate, encode with CATCTR=1or 5.
CTRPNT with CATCTR values otherthan 1 or
5 can be left or deleted

5-65 Annex B 1.1.0
Clause 4.3; 5-101 DCEG
110

CTRPNT with
to Landmark
23, all other i

o

ResareAttribution

Where RESTRN is empty or set to
‘unknown', RESARE may not be converted.

Populate RESTRN with a mea~"~~"g
where possible, so that the |
can be converted to the corre,
feature

"

TELEDYNE CARIS

Everywhereyoulook

¥ Custom Check Entries : Warning 78

BuoyEmergencyWreckMarking : Warning 5
CtrpntProhibited : Warning 7
DismarVisible : Warning 3
Group1Removed : Warning 18
Group1lUnsare : Warning 3
M_SRELAttribution : Warning 1
ObstrnSouace : Warning 1
PilotageDistrict : Warning 3
ProhibitedFeatures1 : Warning 4
ProhibitedFeaturas2 : Warning 5
RectrcAreaProhibited : Warning 4
Resareattribution : Warning 1
SoundgExpsouProhibited : Warning 1
SoundingDatumProhibitedValue : Warning 1
SurendEmpty : Warning 3
TecsouProhibited @ Warning 1
TopmarToDaymark : Warning 5
UwtrocSouacc : Warning 3
VerticalDatumProhibitedvalue : Warning 1
VesselTrafficServiceArea @ Warning 8




IC=NC

We provide conversion assessment of Members’
S-57 ENCs (sample size agreed with Member) e AR

This includes:

* Assessment against the Conversion — _
Readiness Checks ot LS e ckaiconcon | [ S
| —— N

’ Convertlng from S_57 to 5_101 USIng CARIS | AssessmentAnaIysis .:

H P D —_—— " 1. Conversion Readiness Checks
Validation Conclusion

GrouplRemoved: Warning 1
ASSESSMENT ONLY - NOT FOR DISTRIBUTION CLSVAD15/FEQ000001668 FLODOC - Floating dock

.

L ASS e S S I I l e nt re p O rt fo r e a C h E N C W It h Message: FLODOC, HULKES and PONTON are no longer skin of the Earth in 5-101. Data Producers will need to amend group
Assessment Summary L coverage. ieoe

Suggested Solution: Data Producers may consider using a discrete group 1 object, such as UNSARE, which shares the same

findings/recommended action to take

1. Resources used for this assessment
5-101P51.0.043.21.1;5-65AnnexB1.004.66.2, 46.7.3, 468

Several resources have been used for this assessment, listed beloy

Assessment:
CARIS HPD 4.1.79 This conversion readiness check has highlighted a FLODOC features are no longer Skin of the Earth
SevenCs Analyzer 5.1.0.12 (group 1) features in 5-101, and so the group 1 coverage will need to be amended.

KHOA Viewer 1.0.0
5-65 Annex B 1.1.0 (5-57 to 5-101 Conversion Guidance)
5-101 ENC Preduct Specification Ed 1.0.0 FLODOC CL 0001188373 63001 33037511545, 71.62305056W
5-101 Data Classification and Encoding Guide Ed 1.0.2

S-101 to S-57 assessments will be offered once
the S-101 to S-57 Conversion Guidance has been N -
drafted (S-65 Annex C) s commentaton. -

The current IHO recommendation is to add UNSARE underneath the FLODOC so that full group 1

¥

5-57 features 2,028 N )

557 features converted 2.028 coverage will remain once converted to 5-101.
5-57 features not converted 0

5-101 features created B840

Time taken to convert cell 00:29:35




F
iy
IC<

NC

We assess S-101 trial datasets for Members who
have produced them

The

assessment includes:

Register in the DMD & assess against DMD
S-101 registration checks

Run 7Cs Analyzer validation checks
Load into CARIS
Load into S-100 Viewer tools

Assessment report for each ENC with
findings/recommended action to take

IC=NC
[
Trial $-101 ENC Assessment Report

Cell Information; Assessed By:
Cell Name — 101GR006QQC01 Name — Laura
Edition Number —1 Email — laura.tyzack@ic-enc.org

Digital Signature —n/a
Date Assessed — 20 June 2023

Service Level: Assessment oy

Validation Conclusion

ASSESSMENT ONLY - NOT FOR DISTRIBUTION

Assessment Summary

1. Information about this assessment

5-101 ENC created using: 5-1011.1.0
Assessed against: 5-1011.1.0
Equivalent 5-57 ENC: GREQQC01

Resources used for this assessment:
+ |C-ENC DMD (Data Management Database)
* CARIS HPD w4.1.36 — Composer 4.1
s SevenCs Analyzer w5.1.1 (S-101 Feature Catalogue 1.1.0)
* 565 Annex B 1.1.0(5-57 to 5-101 Conversion Guidance)
#  5-101 ENC Product Specification Ed 1.1.0
* 5-101 Data Classification and Encoding Guide Ed 1.1.0

Recommended scale bands:
masimumDiselayscale; 4000
minimumPiselayssals: 45000
oRtimumpiselayscals; 24500
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e) IC-ENC Knowledgebase

* §-57 Knowledgebase
 7Cs Analyzer & Designer errors
e dKart Inspector errors
* DMD errors
* |C-ENC custom checks
* ECDIS errors
e Conversion Readiness Checks

* New S-100 Knowledgebase

* |IC-ENC S-1XX Ingest & Registration
Checks

 |HO S-100 Validation Checks will be
added once published

e 7Cs Analyzer & dKart Inspector errors
will be added once developed

IC=NC
S$-57 Knowledgebase
22 September 2023

Single Category Errors by Type

5-100 Knowledgebase *

D Error Name ™~

2008
[z] 2010
[z] 2m
[-] 2014
[:] 205

2435

Total Errors

728

Total Errors - Current Tools

@TO BE CONFIRMED

420

Single Category - Current Tools

Errors by Tool - Current Tools

) SHOULD CORRECT

274

Multiple Category - Current Tools

Last Updated

Error Type Number
ACCEPT 62
ERRONEOUS 8
HO MUST CORRECT 159
HO SHOULD CORRECT 98
HO TO CHECK 2
HO TO CORRECT 1
TO BE CONFIRMED 1
10 BE REVIEWED 89
Total 420

Source: ERRORS.xlsx

Softw;

IC-ENC DMD

IC-ENC DMD V2.0
IC-ENC DMD V20
IC-ENC DMD V20
IC-ENC DMD V20

Error, 2008, The
catalogue file \\c-
enc.org\DFS\Data_UAT\
Private\DMD\ServiceWo
riAreatS-101T2023-01-
23-09-59-
O7\S100_ROOT\catzlog.
*ml contains lower-case
characters which is not
in line with 5-102
product specification

Error, 2010, Invalid value
in the identifier field of
the CATALOG File. It
should be unique but
was encoded as [x]

Error, 2011, File {0} was
found in the exchange
set but is not referenced
in the CATALOG XML
file.

Exchange set contains
multiple binary files,
Check recorded CRC is
correct

Error, 2015, The support
file {0} is referenced by
the data file {1} but
«could not be found in

HO MUST CORRECT /
ACCEPT

ACCEPT

HO MUST CORRECT

HO MUST CORRECT

HO MUST CORRECT

The CATALOG.XML file is
not upper case

CATALOG.XML identifier
is not unique

No files other than
those referenced in the
CATALOG.XML can exist
in the exchange set

Only a single ENC data
file should be
referenced by the
CATALOG.031 file and
included in the
exchange set.

A support file is
referenced by the
dataset file but could
not be found in the

HO MUST CORRECT:
The catalogue file
(including the
extension} is notin
upper case, or the

ACCEPT

HO MUST CORRECT:
The HO should resubmit
the exchange set,
ensuring it contains the
relevant 5-102 file(s)
and a CATALOG XML
file, and that the 5-102
file{s) are referenced in
the CATALOGXML file

HO MUST CORRECT

HO MUST CORRECT

If the catalogue file
name is net in upper
case, or the reference to
itinthe H5 file is not in
upper case, certain
ECDIS (those that run on
a UNDYLINUX operating
system) will not be able
to load/display the
dataset

ECDIS and validation
software may not be
able to load/display the
dataset




Provides companies with access to IC-ENC Members’ S-1XX
datasets for innovation and testing purposes

ADMIRALTY Q) ChartWord s =

PRIMAR'

'L!.IHII:N'

27 out of 50 Members have “opted in” so far — thank you!

AU, BE, BD, BH, CU, DE, DK, EC, EG, ES, FO, GB, GR, IS, LB, MT, MY, NL, NZ, PCA, PH, PK,
PT, RO, SR, US, ZA

5 PDT releases to date

Recently extended to Members so they can access other
Members’ datasets for internal R&D purposes

Product Type Datasets Released Member
S-101 48 BE, ES, GB, GR, IT, NL
S-102 398 ES, GB, NL, US
S-104 18 NL, US
S-111 591 NL, US
S-122 3 NL
S-123 1 NL
S-128 3 IC-ENC, NL
Total 1,062

S-1XX data released under PDT to date

L .
#=s |C-ENC S-100 Graphical Catalogue Last Updated 20230317
Layers
~[4 IC_ENC $101 PDT Date
= D
~4 Ic_E 0
oo B
m@ ICENC 5111 PDT Data
Newcastle D
upon Tyne
Be@ %
Dougl.
eeds
ingh:
Layers
D
IC_ENC 102 POT Data

ICENC 5111 PDT Dete
i %f —]
Chi GJM?_# D

S-10x data released under PDT shown in the IC-ENC S-100 Graphical Catalogue



https://ic-enc.maps.arcgis.com/apps/webappviewer/index.html?id=b9271c06904546ad8dfb3f8413b89005

IC=NC
PDT Feedback Loop

S5-1XX trial datasets
released under PDT

We have recently established a PDT Feedback Loop

User Researchers interviewed PDT signatories to gain
feedback on the S-1XX datasets released into the PDT

Feedback provided to FDT Users develop
scheme so far Members products & services
Comprehensive feedback received from three PDT user
This has helped IC-ENC:

Understand how PDT Users are using the datasets 6-monthly recurring
Gain feedback on the quality of the PDT service itself feedback interviews
Provide Members with technical feedback on their conductedby RN Team
datasets

Provide feedback to relevant IHO Working Groups to
support standards development

Next round of feedback interviews planned for end of
Ql 2024
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Our full LMS Library content can be
viewed on our IC-ENC website via the
following link LMS Courses — IC-ENC

. I d . If you would like access to this content or would like to enquire about becoming a Member, please click the button below.
Current content includes:

Contact Us.

Featured

IC-ENC Conversion Readiness
Checks &, IH‘“-
Sample  Production of S-128 L L=/
Datasets

S-57 ENC Creation Guidance Booklet

S-57 to S-101 Conversion (training * The instructors were very kind and

. very clear. It was a very useful course.”
recordings) ry ry

Introduction to 5-100  (training
recordings) el M oM skl S O
Industry Webinar (recordings) animars

Technical Conference discussion

recordings

il N

- Servicio de Hidrografia Naval, Argentina | S-57 to S-101 Conversions Course



https://www.ic-enc.org/lmscourses
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As part of Member
collaboration and information
sharing, Members can submit
material to the LMS.

Examples of Submissions are:

An S-57 ENC Creation
Guidance document from
NOAA

A Sample Production of S-
128 Datasets from BSH

IC-ENC Knowledgebase
Guide created by the EWH
successful candidate
Juliane Affonso

Document -

NOAA - S-57 ENC Creation Guidance Document

Course Description

Authors: NOAA Hydrographic Office

NOAA S-57 ENC Design handbook

NOAA - S-57 ENC Creation Guidance IC-ENC Knowl=dgebase Guige Sample Pr.duction of S-12b ataset by
: BSH

NOAA have created an $-57 ENC Design handbeck, this document provides guidance on the considerations required to create ENCs, particularly on the Gridded scheme
and scales to use. The handbook is intended to be informative and not authoritative.

IC-ENC would like to make Members aware, that whilst this is a comprehensive document, it is NOAA's guidance and does not align to IC-ENC policy for compilation of
scales (IC-ENC follows the IHO guidance as described in S-57 Use of Object Catalogue, for S-57 ENCs NOAA does not follow this guidance)

LATEST ANNOUN(C
IC-ENC WEBSITE

Add a new top|

IC-ENC Knowledgebase Guide

General

The IC-ENC Knowledgebase is a key resource for Members which provides a database of over 2,400
validation software error messages which contains detailed and more standardising information of error
messages generated by the various validation software tools and ECDIS systems used during validation.

Here you can find a guide detailing the various ways you can access and navigate the IC-ENC
Knowledgebase.

IC-ENC Knowledgebase Guide
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In partnership with UKHO International
Training Team a S-57 to $-101
Conversion training course was
delivered.

A total of 145 Members attended

‘conversion S-57 to S-101 was
something complicated and not clear
for me.

after attending that quick course, the
conversion S-57 to S-101 in my opinion
is something that can be reached by
my HO office’

ICENC

A set of 21 checks built in 7Cs Analyzer

Provide recommended action steps that
members can take in their S-57 ENC to
prepare for conversion to 5-101, i.e
“conversion ready ENCs”

Recommended action is provided in the

Validation Report for all base cell validations

* Members can use the checks in their own
7Cs Analyzer and CARIS tools

Key resources for Members
IC-ENC Knowledgebase
IC-ENC LMS

-101 is both:

$-101 (Edition [.1.0)

The standard facilitating modern ENC design
The ENC base layer within ECDIS

-101 can intelligently interact with other $-100 products.
S-102 Bathymetric data will mask over depth data within S-101.
S-1Il Surface current data will load over the S-101 ENC data without masking critical data.

$-100 Trial Data Sets| ADMIRALTY

IC-ENC | s100-services

e $-101 standard details the requirements for creating and portraying $S-101 ENCs. These are:
The content - feature objects and their component attributes.
The structure — The overall architecture of the $-101 ENC and the interactions between feature objects.
The metadata - the data used to communicate between and to other systems.

- T S e T ¥ ‘r\" ?},
= P Ryt W
;e .
"‘;‘ o = x
i 450 % > Y, " =
‘ i} N Y =
(2. B ~ - TR A
B Electronic Navigational -
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lo e Ak - <
y - n : i
S-100 Services — IC-ENC
= -10I
o
kN
ol
g \
IC-ENC "= ™ s
LH Feature 1D | Acrooym Name Geomttry“ Latitude Longitude
GB 0294018650 00001 Buoylateral Buoy Lateral Point 07-18.916499995  072-27.19824000€
3
K

~ - - nip HS
‘ DK

* New with S-101.

 Contain 2+ sub-attributes.

* Cannot be directly modified.
* Can be mandatory or non-mandatory.
* Can contain more Complex Attributes.

) Selection

 Features % Feature Palette

B topmark (Topmark)

colour (Colour)

topmarkDaymarkShape (- Mandatory

<~Not mandatory

cs

LH

AE

S-101: Objects and Attributes

cs

LH

AE

il
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Conversion Workshop

IC-ENC supported the IHO-Singapore Innovation
Lab Conversion workshop by part funding this
important initiative.

24 delegates attended and 19 of those were IC-
ENC Members.

Feedback and lessons learnt will be shared at our
Tech Conference in March 2024, where, IC-ENC
Members will present

IC-ENC are working with Industry to host regional
conversion workshops throughout 2024
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Look ahead for next 6 months

* Continue development of S-100 Services

* Increase S-1XX datasets released under the
PDT Licence

* Conduct first S-101 and S-102 trials with
Members
e S-101 — Netherlands (Jan 2024)

 S-102 — Argentina (Q1 2024)

Regional Training

* Deliver hybrid Technical Conference
(TC24_1) in March 2024

Members’ conversion experiences
from IHO Singapore Lab Conversion
Workshop (Nov 2023)

S-101 developments
S-100 Services progress

Members’ S-1XX production
experiences

Industry updates
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