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Mandate

1. At its thirty-ninth session, the Working Party the Standardization of Technical
and Safety Requirements in Inland Navigation (S@RB/3 or Working Party) was
informed by the Chair of the electronic chart digpbind information system for inland
navigation (Inland ECDIS) Expert Group about theigien of the Inland ECDIS standard,
and the modifications to Resolution No. 48, “Recagndation on electronic chart display
and information system for inland navigation (IrdaBCDIS)” (ECE/TRANS/SC.3/156/
Rev.1), that this would entail. SC.3/WP.3 welcoméd,principle, the amendments to
Resolution No. 48, proposed by the Chair of thardl ECDIS Expert Group in document
ECE/TRANS/SC.3/WP.3/2011/15. SC.3/WP.3 also dismishe two maintenance options
technical appendices of the resolution, presemgghragraphs 18 and 20 of the proposal.
The Working Party noted that under proposed opBothe technical appendices, which
constituted an integral part of the resolution, ldobhe modified by the Inland ECDIS
Expert Group without proper consideration by the HMNE. SC.3/WP.3 invited the
delegations to submit their positions on the pregosmendments to the resolution,
specifying their position on the choice of the adweent procedure and asked the
secretariat to prepare an official proposal on rx@sion of Resolution No. 48 for the
fortieth session of SC.3/WP.3 (ECE/TRANS/SC.3/WPB3paras. 35-36).

2. The Working Party may wish to consider the draftised Resolution No. 48,
presented below. The draft was prepared by theetset@t and the Chair of the Inland
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ECDIS Expert Group, taking into account the commeateived from the delegations and
the discussions in SC.3/WP.3 sessions.

3. In the light of the comments expressed durirgy $iC.3/WP.3 thirty-ninth session
and taking into account the choice of the amendmmotcedure for the European
Commission’s Regulation No. 414/2007 concerning teehnical guidelines for the

planning, implementation and operational use ofeRiinformation services (RIS), the

current draft contains the usual procedure foraimendments of the UNECE resolutions
(option A), presenting the second option (B) in fbetnotes. During its consideration of
the amendment proposal, the Working Party may wisimake the final decision with

respect to the appropriate amendment procedure.

Draft revised Resolution No. 48

Electronic Chart Display and Information System br Inland
Navigation (Inland ECDIS)

Preface

1. Since the late 1990s,reflections and experimesitsy telematics for the support of
inland navigation have been made in several men8iates of the United Nations

Economic Commission for Europe (UNECE). In diffareresearch and development
projects the radar image on the display in the mkils wheelhouse was underlaid by an
electronic chart. This is a safer and more efficaproach of inland navigation.

2. The discussions established that only an intermelly agreed upon procedure
would be successful, since a skipper could notXpeaed to employ different equipment
in each country. Thus, the internationally introeld and very maturglectronic Chart
Display and Information System (ECDIS) — originally developed for maritime navigation —
was also considered for inland navigation. The idess to adopt ECDIS for inland
navigation and to supplement some distinct inlagatures, but not to change the original
ECDIS standard. In this way, compatibility was polesbetween the original — Maritime —
ECDIS and Inland ECDIS. This is important for thetuaries of the rivers, where sea
vessels as well as inland vessels navigate.

3. In 1998 the European Union (EU) appointed aarldIECDIS Expert Group for the
development of an Inland ECDIS Standard. The Ex@eoup submitted its first proposal
on 1 January 1999.

4. In the year 2000, the competent committees ef Gentral Commission for the
Navigation on the Rhine (CCNR) in Strasbourg insthlan Ad-hoc Working Group for
Inland ECDIS with the order to draft the Inland EGC5tandard of CCNR.

5. The Ad-hoc Working Group took the results of fepert Group as the basis for
their further work and developed edition 1.0 of theand ECDIS Standard. The Inland
ECDIS standards have been adopted not only by CCINR, also by the Danube
Commission, the UNECE and International Navigati@sociation (PIANC). The standard
has become the first in inland navigation to haweerb recognized by all these
organizations.

6. For the UNECE, the Inland ECDIS Standard wasgptatbby Resolution No. 48,
“Recommendation on electronic chart display andrimition system for inland navigation
(INLAND ECDIS)” (TRANS/SC.3/156), approved by theNBCE Working Party on

Inland Water Transport (SC.3) on 25 October 20@1thls resolution the Working Party
recommended that Governments, intergovernmentahnizgtions, regional economic
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integration organizations, river commissions anggte entities apply the Inland ECDIS
Standard for producing electronic charts for inlamavigation. It also recommended
Governments to bring their national inland waterwayigation legislation in accordance
with the standard.

7. Further development by the Group of Expertsrdand ECDIS of the standard into
edition 2.0 was driven by several aspects:

(@) The research and development EU project COMPRConsortium
Operational Management Platform River Informatioan&es) further developed the
Inland ECDIS Standard its applications. These dgwekents have been focused on the
information side of Inland ECDIS with special redjan voyage planning.

(b)  As the Inland ECDIS Standard had not beerciaffy recognized by the
International Hydrographic Organization (IHO) inethbeginning, there were some
incompatibilities between edition 3.1 of S-57 ahd first Inland ECDIS Standard. In order
to ensure the future compatibility of Inland ECE8d S-57 and its foreseen successors S-
100 and S-101, it was necessary to obtain recognity IHO. Therefore an international
harmonization group with the participation of thaesRian Federation, the United States of
America (US) and several countries from South Aogeand Asia was set up to get a better
basis for a worldwide recognition of Inland ECDT$e Inland ENC Harmonization Group
(IEHG) was mandated as a task force of the Inla@®IES expert group. IEHG developed
an Inland ENC Encoding Guide on the basis of alamgocument of the US Army Corps
of Engineers (USACE). This document was amendedh Wie additional features and
attributes of the European approach after a thdrahgck on which features and attributes
to introduce. Whenever possible, the American apgitoof using pure S-57 to encode the
same real world entities was applied. All the anmeedts of COMPRIS and the
harmonization process were introduced in the doatsnef the Inland ECDIS standard by
the Inland ECDIS Expert Group. IEHG has been remeghas a Non-Governmental
International Organization (NGIO) by IHO in 2009nAnland ENC Domain has been
implemented by IEHG within the S-100 registry ofQH

(c)  The European Directive 2005/44/EC of 7 Sepem®005 “on harmonized
river information services (RIS) on inland waterwaiy the Community” requires the
adoption of a technical specification in the arEmtand ECDIS.

8. The Inland ECDIS Expert Group had deliveredpitsposal for edition 2.0 in June
2006 to the relevant international organizationsadoption. Based on this proposal from
the group, the UNECE Working Party on Inland Wateansport (SC.3) at its fiftieth
session, decided to update its Resolution No. 48rdingly (ECE/TRANS/SC.3/174, para.
50). The first revised edition of the resolution swessued by the UNECE in 2007
(ECE/TRANS/SC.3/156/Rev.1).

9. In February 2011, the Chair of the Inland ECHSpert Group informed the
Working Party SC.3 about an updated edition oflttiend ECDIS standard (Edition 2.3).
Edition 2.3 was also transmitted by the Expert @réw the River Information Services
(RIS) Committee of the EU, which approved the psgdo use it for the Commission
Regulation on Inland ECDIS within the frameworktbé Directive 2005/44/EC. The work
on the second revised edition of Resolution Now48, thus, initiated by UNECE in 2011.
During this revision the term “Inland ECDIS Stardfawas replaced by “Technical
specifications for Inland ECDIS”. The revised resimn was approved by the fifty-sixth
session of SC.3 on 12 October 2012.

The Working Party may wish to amend this sentéiitee amendment proposal on the revision of
Resolution No. 48 is not approved by the forthcanfifty-sixth session of SC.3.
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10.  The following diagram and the table show, tlracture of the Inland ECDIS and
the mapping between (maritime) ECDIS and the Inl&@DIS technical specifications,
Edition 2.3.

11. Technical appendixes established by the Ex@esup on Inland ECDIS can be
consulted in English and French at the website ®3Swww.unece.org/trans/main/sc3/
sc3res.html.



Structure of the technical specifications for Inlard ECDIS

Section 1:
Performance
Standard

Section 2:
Data Standard
for Inland ENCs

(S-57)

Section 2a:
Codes for
Producers and
Waterways
(S-62)

Section 3:
Presentation
Standard

(S-52)

Section 4:
Operational and
Performance
Requirements,
Methods of Testing
and Required Test
Results

Section 5:
Glossary of
Terms

Appendix

Section 4a:

Measures to
Ensure Software
Quality

Section 4b:

L System
configurations

Status of Product
Specification for Inland
ENCs (to Section 2)

Status of Inland ENC
Feature Catalogue
(to Section 2)

Status of Inland ENC
Encoding Guide
(to Section 2)

International

Status of
Presentation Library
(to Section 3)

Status of Conditional
Symbology Procedures
(to Section 3)

Status of Symbols
(to Section 3)

Status of Look-up Tables
(to Section 3)

European (at the moment)

Competent authorities and
geographical responsibilities
(to Section 2a)
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Comparison of the structures of the standard for (Miritime) ECDIS and of the technical specificationgor

Inland ECDIS

OPEN ECDISFORUM
(Maritime) ECDIS Inland ECDIS http://ienc.openecdis.org
IMO MSC.232(82) revised Performance Standards @DES, Section 1:

December 2006 Performance Standard

Appendix 1: Reference Documents

Appendix 2: SENC Information available for displdyring
route planning and route monitoring

Appendix 3: Navigational Elements and Parameters

Appendix 4: Areas for which special conditionssgxi

Appendix 5: Alarms and Indicators

Appendix 6: Back-up requirements

Appendix 7: RCDS mode of operation

IHO S-57: Transfer Standard for Digital Hydrograpbiata, Section 2:

Edition 3.1, Supplement No. 2, June 2009

Part 1: General Introduction ENCs
Part 2: Theoretical Data Model
Part 3: Data Structure
Appendix A:  IHO Object catalogue
Introduction
Chapter 1: Object Classes
Chapter 2: Attributes
Annex B: Attributes/Object Classes Cross Refezenc
Appendix B:  Product specifications
Appendix B.1: ENC Product Specification
Annex A: Use of the Object Catalogue for ENC
Annex B: Example of CRC Coding
Appendix B.2: IHO Object Catalogue Data Dictionary

Product Specification

IHO S-62 ENC Producer Codes, Edition 2.5, Decerabé® Section 2a:

Data Standard for Inland

Inland ENC Feature
Catalogue

Product Specification
for Inland ENCs

IENC Encoding
Guide

OEF

Codes for Producers andwww.openecdis.org):

Waterways

IHO S-52 Specification for Chart Content and Digpdespects of Section 3:
ECDIS, Edition 6, March 2010 Presentation Standard

Annex A:  IHO ECDIS Presentation Library

Annex B:  Procedure for initial calibration of calo
displays

Annex C:  Procedure for maintaining the calibraidn
displays

Appendix 1: Guidance on Updating the ElectroniaCh

Annex A:  Definitions and Acronyms
Annex B:  Current Updating Practice for Paper Ghart
Annex C:  Estimate of Data Volume

Codes for Producers
and Waterways

(not part of the Inland
ECDIS technical
specifications)

Presentation Library
for Inland ECDIS

Look-up Tables
Symbols

Conditional
Symbology
Procedures
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OPEN ECDISFORUM

(Maritime) ECDIS Inland ECDIS http://ienc.openecdis.org
IEC 61174 Edition 3.0: ECDIS — Operational and &enfance Section 4:

Requirements, Methods of Testing and Required Restilts, Operational and

2008-2009 Performance

Requirements, Methods
of Testing and Required
Test Results

Section 4a:
Measures to Ensure
Software Quality

Section 4b:
System Configurations

S-32 Appendix 1: Hydrographic Dictionary — GlossaffeCDIS- Section 5:
Related Terms Glossary of Terms
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2.1

Section 1: Performance Standard for Inland ECDIS

Introduction

(@) Inland ECDIS contributes to safety and efficie of inland shipping and
thereby to the protection of the environment.

(b) Inland ECDIS reduces the navigational workl@sdcompared to traditional
navigation and information methods.

(c) Inland ECDIS can be designed for both infoioratmode and navigation
mode or for information mode only.

(d) For the navigation mode as specified in Sectb of these technical
specifications, Inland ECDIS (Operating System Bafe, Application Software and
Hardware) shall have a high level of reliabilitydaavailability; at least of the same level as
other means of navigation.

(e) Inland ECDIS shall use chart information ascsfeed by Sections 2 and 3 of
these technical specifications.

(U] Inland ECDIS shall facilitate simple and rélie updating of the Inland
Electronic Navigational Chart (ENC).

(@) Inland ECDIS shall provide appropriate alawnsndications with respect to
the information displayed or malfunction of the gupent.

(h)  Inland ECDIS shall meet the requirements of prerformance standard.

Definitions

Terms (These terms and others are also explaith in Section 5: Glossary)
For the Inland ECDIS performance standard, theviehg definitions apply:

(@) Inland ECDIS means an electronic chart displag information system for
inland navigation, displaying selected informatiom an Inland System Electronic
Navigational Chart (Inland SENC) and, optionallpformation from other navigation
Sensors.

(b) Inland System Electronic Navigational ChartN(E means a database,
standardised as to content, structure and formssied for use with inland electronic chart
display and information systems operated on-bo&ressels transiting inland waterways.
An IENC is issued by or on behalf of the authodfya competent government agency, and
conforms to standards initially developed by th&inational Hydrographic Organization
(IHO) and refined by the Inland ENC Harmonizationo@. An IENC contains all the
chart information necessary for safe navigationimand waterways and may contain
supplementary information in addition to that camea in the paper chart (e.g. sailing
directions, machine-readable operating scheduteg, which may be considered necessary
for safe navigation and voyage planning.

(c) Inland System Electronic Navigational Charnlghd SENC) means a
database resulting from the transformation of thiand ENC by Inland ECDIS for
appropriate use, updates to the Inland ENC by gpiate means and other data added by
the skipper. It is this database that is actuatlyessed by the Inland ECDIS for display
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2.2

N

w

I

generation and other navigational functions. Théand SENC may also contain
information from other sources.

(d)  Minimum Information Density (display base) meahe minimum amount of
SENC information that is presented and which canbetreduced by the operator,
consisting of information that is required at athés in all geographic areas and under all
circumstances.

(e)  Standard Information Density (standard disptagans the default amount of
SENC information that shall be visible when thertlis first displayed on Inland ECDIS
first.

® All Information Density (all display) meansehmaximum amount of SENC
information. Here, in addition to the standard tigpall other features are also displayed,
individually on demand.

(g) User-defined settings mean the possibilityse and store a profile of display
and operation control's settings.

(h)  Integrated Display means a head-up, relatiegien picture consisting of the
SENC overlaid with the radar-image with matchinglecoffset and orientation.

(i) Navigation mode means the use of the InlanddECfor conning the vessel
with overlaid radar imaga.

() Information mode means the use of the InlandDES for information
purposes only without overlaid radar imdge.

References

(@ IHO Special Publication No. S-57, “IHO Transf8tandard for Digital
Hydrographic Data”, Edition 3.1, Supplement NoJ@ne 2009.

(b) IHO Special Publication No. S-62, “ENC Producgodes”, Edition 2.5,
December 2009.

(c) IHO Special Publication No. S-52, “Specificats for Chart Content and
Display Aspects of ECDIS", ' Edition, March 2010, including S-52 Appendix 1
“Guidance on Updating the Electronic Chart”, Edit®.0, December 1996.

(d) IMO Resolution MSC.232(82) “Revised PerformancStandards for
Electronic Chart Display and Information System€[HS)”, December 2006

(e) IEC-Guideline 61174, edition 3.0 “ECDIS — Ogtéwnal and performance
requirements, methods of testing and requiredéssits”, 2008-9.

® Annex IX, Part Ill to VI, “Requirements appéible to radar installations and
rate-of-turn indicators”, of the EU Directive 2088/EC laying down technical
requirements for inland waterway vessels: Requirgmapplicable to radar installations
and rate-of-turn indicators.

On wide inland waterways, Basin Administration nadlpw the true motion and north-up orientation
of the picture.

On wide inland waterways, Basin Administration masive the requirement concerning the
differentiation between the “Navigation Mode” anidfobrmation Mode” of usage of Inland ECDIS,
just as it is the case in the IMO Standard S-52.

On wide inland waterways, Basin Administration masive the requirement concerning the
differentiation between the “Navigation Mode” anidfobrmation Mode” of usage of Inland ECDIS,
just as it is the case in the IMO Standard S-52.



ECE/TRANS/SC.3/WP.3/2012/10

10

3.1

() Amendments to the Police Regulations for thgn® Navigation and to the
Regulations for Inspection of Rhine Vessels corniogrthe minimum requirements and test
conditions for navigation radar equipment and ® rtite-of-turn indicators to be used for
Rhine navigation and for their installation, withveew to adaptation to the European
Directives concerning the electromagnetic complitiiband to international standards as
well as the reorganization of the CCNR regulatidngether with annexes 1 and 2 to this
Resolution of 1.12.2009.

(h)  IHO Special Publication No. S-32 Appendix 1ll¢6sary of ECDIS-related
Terms”.

(i) DC “Recommendations on the main technical epdrational parameters for
the radar installations used for the navigationttes Danube”, CD/SES 60/10, Budapest,
2003.

() UNECE Resolution No. 61, “Recommendations oarmonized Europe-
Wide Technical Requirements for Inland Navigatioressels”, first revised edition,
Appendix 7, “Requirements concerning lights and ¢béour of signal lights on vessels,
intensity and range of signal lights on vessels aetheral technical specifications
applicable to radar equipment”, ECE/TRANS/SC.3/R&/.1.

(k)  UNECE Resolution No.57, first revised editiorfGuidelines and
Recommendations for River Information Services” EETRANS/SC.3/165/Rev.1, January
2012.

Content, Provision and Updating of Chart Information

Contents and provision of Inland ENCs

(@)  The chart information to be used in Inland EEBhall be the latest edition
of information.

(b)  Provisions shall be made to prevent the usmn faltering the contents of
original Inland ENC editions.

(c) If the chart is intended to be used for natitga mode (Ch. 5.2 of this
section), at least the following features shalinmuded in the ENC:

bank of waterway (at mean water level)

shoreline construction (e.g. groyne, longitudinahttol dam, training wall — any
facility that is considered a hazard to navigation)

contours of locks and dams

boundaries of the fairway/navigation channel (ifirked)

isolated dangers in the fairway/navigation chammeler water

isolated dangers in the fairway/navigation chanalebve water level, such as
bridges, overhead cables, etc.

official aids-to-navigation (e.g. buoys, beacoights, notice marks)

waterway axis with kilometres and hectometres desni

location of ports and transhipment sites

reference data for water level gauges relevanatigation

links to the external xml-files with operation timef restricting structures, in
particular locks and bridges.
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3.2

4.1

4.2

(d) If the chart is intended to be used for natiigamode (ref. to Ch. 5.2 of this
section), the respective competent authority decideeach waterway or harbour within its
geographical area of responsibility which of th@wbnamed features are to be verified.
The respective competent authority shall declaréchvtinland ENCs are approved to
navigation mode within its geographical area opeesibility (for details see Section 2a of
these technical specifications).

Updates

(@) Inland ECDIS shall be capable of acceptingabesito the Inland ENC data
provided in conformity with the agreed standardseSe updates shall be applied to the
SENC automatically. The implementation proceduraisiot interfere with the display in
use.

(b) Inland ECDIS shall allow display of updates,that the skipper may review
their contents and ascertain that they have beduded in the SENC.

(c) Inland ECDIS shall be capable of revoking audtically applied updates of
the Inland ENC data.

(d)  Original Inland ENC editions and later updatkall never be merged.

(e) The Inland ENC and all updates to it shall displayed without any
degradation of their information content.

® The Inland ENC data and updates to it shaltlearly distinguishable from
other information.

(@) Inland ECDIS shall ensure that the Inland E&I@ all updates to it have
been correctly loaded into the SENC.

(h) Inland ECDIS shall keep a record of updatexluding the time of
application to the SENC.

0] The contents of the SENC to be used shalldezjaate and up to date for the
intended voyage.

Presentation of Information

Display Requirements

(@) The display method shall ensure that the djga information is clearly
visible to more than one observer in the typicahdittons of light experienced in the
wheelhouse of a vessel by day and night.

(b)  The display size of the chart presentatiorl dfm at least 270 mm by 270
mm for equipment designed and admitted for the §tion Mode. In Information Mode
ergonomic aspects shall determine the size.

(c)  The display requirements shall be met whethelandscape or in portrait
format.
Display Ranges (Scales)

(@ In Information Mode (ref. to Ch. 5.1 of thiscsion), it is recommended to
use the same ranges as specified in the Navighktote.

(b) In Navigation Mode (ref. to Ch. 5.2 of thiscen), only the successive
switchable ranges (scales) specified in Sectio&h,4.7 of these technical specifications
are allowed.

11
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4.3

4.4

Image Positioning and Orientation

(@ InInformation Mode all kinds of chart orietitan are allowed (see Ch. 5.1 of
this section).

(b)  In Navigation Mode the chart shall be autogally positioned and oriented
in the relative motion, head-up orientation witke thwn ship’s position in the screen centre
or off-centred (see Ch. 5.2 of this sectién).

Display of SENC Information

(@) The display of SENC information shall be deddinto the following three
display categories:

 Display Base
» Standard Display
« All Display.

The allocation of the feature classes to the disphtegories is given in detail in the
Look-up Tables of Appendix 2, “Presentation Libréoy Inland ECDIS”, of these technical
specifications.

(b)  The Display Base category shall contain attléize following features:

bank of waterway (at mean water level)

shoreline construction (e.g. groyne, longitudinahttol dam, training wall — any
facility that is considered a hazard to navigajion

contours of locks and dams

boundaries of the fairway/navigation channel (ifirked)

isolated dangers in the fairway/navigation chammeler water

isolated dangers in the fairway/navigation chanakbve water level, such as
bridges, overhead wires, etc.

official aids-to-navigation (e.g. buoys, lights ameacons).

(c)  The Standard Display category shall contaieast the following features:

the objects of Display Base category

prohibited and restricted areas

piers for commercial vessels (cargo and passenger)

kilometre and hectometre or mile marks on the banks

(d) The All Information Display category shall piay all features that are
contained in the Inland SENC, individually on demhan

(e)  When invoking the Inland ECDIS, it shall cormp with the Standard
Information Density at an appropriate range avélatthe SENC for the displayed area.

® Inland ECDIS shall be switchable to the Staddaformation Density at any
time by a single operator action.

5 See footnote to subparagraph 2.1 (h).
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4.5

4.6

4.7

4.8

(g) Inland ECDIS shall clearly indicate the infation density currently in use
at all times.

(h)  Time variable depth information in the ENC I§ba displayed independently
of the above named three display categories.

Display of Radar Information

(@) In Navigation Mode, the radar image shall hthe highest display priority
and it is only allowed to be presented in the redamotion, head-up mode. If the system is
also type approved for maritime ECDIS, true motiand north-up mode may be
implemented. If such a system is used in true modind/or north-up mode on European
inland waterways, it is considered to be workingnformation Mode.

(b)  The under laid SENC shall match in positioange and orientation. The
radar image and the position from the position sershall both be adjustable for the
antenna offset to the conning position.

(c)  The overlaid radar image shall conform to theimum requirements as
specified in Section 4, Ch. 4.14 of these techrspakifications.

(d)  The overlaid radar-image may contain additiamavigational information.
Any additional navigational information and trackiand tracing symbols shall however in
no way degrade the display of the original radateot.
Display of Other Navigational Information

(@) Inland ECDIS and additional navigational imfation shall use a common
reference system.

(b) It shall be possible to display the skipp@wen ship’s position on the screen.
(c) It shall be possible for the skipper to sekafety limits.
(d) Inland ECDIS shall emphasize the falling stodrthe safety limits.

Colours and Symbols

(@) The display of colours and symbols to represtBNC information shall
comply, at least, with the regulations of Sectionf3hese technical specifications. Other
user-selectable symbol sets are also allowed.

(b) To present navigational elements and paramessr listed in the IMO
Resolution MSC.232(82), Appendix 3, other colound aymbols than those mentioned in
4.7 (a) shall be used.

Data and Display Accuracy

(@)  The accuracy of the calculated data that ezegmted shall be independent of
the display characteristics and shall be consistéthtthe SENC accuracy.

(b)  The Inland ECDIS shall provide an indicatiomether the display uses a
smaller display range than the accuracy of thenthl&NC data offers (over-scale
indication).

(c) The accuracy of all calculations performed lbyand ECDIS shall be
independent of the characteristics of the outpwticgdeand shall be consistent with the
SENC accuracy.

13
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(d) Bearings and distances drawn on the displayhose measured between
features already drawn on the display shall haceracy no less than that afforded by the
resolution of the display.

Operation

Information Mode
(@) Information Mode shall be used for informatamy and not for navigation.

(b) In Information Mode all kinds of chart orietitan, rotation, zooming and
panning are allowed. However, it is recommendeds® the same fixed ranges as in the
Navigation Mode and the chart orientation either:

* to north, or
* to the fairway axis at the actual position, or
« to the actual ships-heading.

(c) It shall be possible to scroll the chart mdlyuan the screen with the fairway
axis in line with the vertical screen axis.

(d) Inland ECDIS may be connected to a positiorsegsor to scroll the chart
picture automatically and to display the sectiorcloért matching the actual surrounding,
namely in the operator-selected range.

(e) Information about the position and orientat@nother vessels, gathered by
communication links like AIS, shall be displayedyoif they are up-to-date (nearly real-
time) and accurate. The position and the orientadioother vessels by:

 adirected triangle, or
« atrue outline (to scale)

shall not be presented if the heading of theserothssels is not available. A generic
symbol is recommended.

The following time out values are recommen@edm | EC 62388):

Nominal reporting Maximumtimeout Nominal reporting Maximum time out

interval value interval value
Category of vessel classA classA classB classB
Vessel at anchor or moored and n@ min 18 min 3 min 18 min

moving faster than 3 knots (class B
not moving faster than 2 knots)

Vessel at anchor or moored and 10 s 60 s 3 min 18 min
moving at more than 3 knots

Vessel operating in SOLAS mode,10 s 60 s 30s 180's

moving 0 to 14 knots

Vessel operating in SOLAS mode,3 1/3 s 60 s 30s 180's

moving 0 to 14 knots and changing

course

Vessel operating in SOLAS mode,6 s 36s 30s 180 s

moving 14 to 23 knots




ECE/TRANS/SC.3/WP.3/2012/10

5.2

Nominal reporting

Maximum time out

Nominal reporting Maximum time out

interval value interval value
Category of vessel classA classA classB classB
Vessel operating in SOLAS mode,2 s 36s 30s 180's
moving 14 to 23 knots and
changing course
Vessel operating in SOLAS mode,2 s 30s 30s 180's
moving faster than 23 knots
Vessel operating in SOLAS mode,2 s 30s 30s 180's
moving faster than 23 knots and
changing course
Vessel operating in inland waterwa®~10 s 60 s - -

mode

The AIS targets shall be marked as outdated ifpthetion information of moving

vessels is older than 30 seconds.

Information on the intention (blue sign) or themher of blue cones of other
vessels, the status of signals, weather warniniyfM&) and the water level received via
Inland AIS may be displayed. The information on theention (blue sign) shall only be
displayed on the right side of the symbol, if treading of the vessel is available. If no
heading information is available the informatioralstonly be displayed in a direction
independent form. The following table is providizwg example for the display:

Vi

of Blue Sign status 0 to 2 and dangerous goods

Blue Sign

Not connected or not available

Not set

Blue cones

no

1to3

no

1to3

1to3

Symboel
Y
\

No

- -

H

E

Y

o

@ o . P - e

H e e e e - e
2
2 = | [ - [ [ > [ - [ [ =
£ 4 T T il W]
R » =
S g| B
-

Navigation Mode

(@ In Navigation Mode, the Inland ECDIS displdyat be integrated with the
ship’s own radar information. The radar informatiimall be clearly distinguishable from

the SENC information.

(b)  The integrated display shall be in accordanitk the requirements for radar
on inland waterways as specified in Section 4,4°H4 of these technical specifications.

(c)  The chart and the radar image shall matchize, osition and orientation
within the limits as specified in Section 4, Ch43and 8.3.2 of these technical

specifications.

15
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(d)  The Integrated Display shall only be preseritedhe head-up orientation.
Other orientations are permitted in systems with aalditional maritime ECDIS type
approval. If such a system is used in true motimf@ north-up mode on European inland
waterways, it is considered to be working in Infation Mode®

(e) It shall be possible for the operator to adjhe off-set values between the
positions of the position sensor and the radamamat®f the vessel so that the SENC display
matches the radar image.

(0] It shall be possible to remove either the ESDF the radar information by a
single operator action temporarily.

(@) The vessel's position shall be derived fromoatinuous positioning system
of which the accuracy is consistent with the regmients of safe navigation.

(h)  Navigation Mode shall provide an indication emhthe input from the
position-fixing system is lost. Navigation Mode Blaso repeat, but only as an indication,
any alarm or indication passed to it from a posifiging system.

(i) The positioning system and the SENC shall beed on the same geodetic
datum.

(0] In navigation mode, the data according to GH. (c) of this section shall
always be visible and shall not be obscured byraihgects.

(k) Information on the position and orientation ather vessels, gathered by
other communication links than the ship's own radee permitted to be displayed only if
they are up-to-date (nearly real-time) and meettrracy that is required for the support
of tactical and operational navigation. Positiofioimation of the own vessel that is
received from a repeater station shall not be disl.

(0] As tracking and tracing information (for exalmpAlS) of other vessels is
useful for the planning of the passing, but of ree wluring passing itself, tracking and
tracing (AIS) symbols shall not disturb the radaage during passing and shall be faded
out therefore. Preferably the application shabwlthe skipper to define the area where the
symbol is faded out.

(m) The presentation of the position and the daitton of other vessels by:
« adirected triangle, or
« atrue outline (to scale)

are permitted only if the heading of these othegsets is available. In all other cases a
generic symbol shall be used (an octagon is recarda®® a circle shall not be used for
applications which are certified according to maré standards).

(n) Information that another vessel is carryingieblcones or lights may be
displayed by a different colour of the vessel symiibe number of the blue conesl/lights
shall only be displayed in the pick report.

(o) Information on the intention of another vedsepbass on starboard (blue sign)
may only be displayed on the right side of the at&d triangle symbol or of the scaled
shape if the heading of this vessel is availabfl@ol heading information is available, the
information shall only be displayed in a directiodependent form.

6 See footnote to subparagraph 2.1 (h).
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5.3

7.1

7.2

8.1

(p) Information on the position of AIS base stafip AIS Aids to Navigation
(ATON) and AIS Search and Rescue Transmitters (SAR@y be displayed, if the
symbols can be distinguished from other symbots @mbols 2.10 and 2.11 of IEC 62288
Ed. 1, Table A.1).

Operation and Control Elements

(@) Inland ECDIS shall be designed following ergmic principles for user-
friendly operation.

(b)  The Inland ECDIS equipment shall have a mimmaf operation and control
elements (see Section 4 of these technical spatdits).

(c)  Operation and control elements, and indicalmrgonnected sensors, may be
integrated in Inland ECDIS.

(d)  Standard settings and user-defined settingl Isé easily retrievable.

Connections with other Equipment

(@) Inland ECDIS shall not affect the performanteany connected equipment
adversely. Similarly the connection of optional ipguent shall not degrade the
performance of Inland ECDIS.

(b) Inland ECDIS shall be capable of generatinfgrimation to other systems,
e.g. for the purpose of electronic reporting.

(c)  The relevant requirements of controls anddattirs to connected equipment
shall be fulfilled.

Indications and alarms

Built-in Test Equipment (BITE)

Inland ECDIS shall be provided with means for giang out on board tests of major
functions either automatically or manually. In caée failure, the module at fault shall be
shown.

Malfunctions

Inland ECDIS shall provide a suitable alarm oriégation of system malfunctions
(ref. to Section 4, Ch. 9 of these technical speatibns).

Fallback Arrangements

Insufficient accuracy of the SENC-positioning

In Navigation Mode, the SENC shall be automatjcalvitched off, if the SENC
positioning does not match the radar picture withim limits of Section 4, Ch. 5.1 and 5.2
of these technical specificatiohs.

On wide inland waterways, Basin Administration npagscribe that Inland ECDIS shall provide a
suitable alarm and/or indication, if the SENC posiing does not match the radar picture within the
limits of Section 4, Ch. 5.1 and 5.2.

17
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8.2 Defects

(@) If the Inland ECDIS system has an evident atefé shall provide a suitable
alarm (ref. to Section 4, Ch. 4.16 and 9 of theshnical specifications).

(b)  Facilities enabling a safe take-over of thiahd ECDIS functions shall be
provided in order to ensure that an Inland ECDIBuifa does not result in a critical
situation.

9. Power Supply in Navigation Mode

The Inland ECDIS shall have its own separate,dys®ever supply.

18
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Section 2: Data Standard for Inland ENCs

Introduction
(@) This “Data Standard for Inland ENCs” descriltes technical specifications
to be used:

« for the exchange of digital hydrographic data betweaational inland waterway
authorities, and

« for its distribution to manufacturers, skippers aftiger users.

(b)  This Data Standard shall be used for the ptdu of Inland ENCs. The
transfer and distribution shall take place in saakay that none of the information is lost.

(c) This Data Standard is based on the “IHO Trn$Standard for Digital
Hydrographic Data”, Special Publication No. 57, tiedi 3.1, Supplement 2, with all
Appendices and Annexes (see comparison table in piteface of these technical
specifications), in brief “S-57".

(d)  This Data Standard describes the necessaiticaddand clarifications to S-
57 and the application of S-57 for the purposes#fim Inland ECDIS applications.

(e)  This Data Standard comprises:
« this Section 2

» Appendix 1, “Product Specification for Inland ENC#ppendix 1.1, “Inland ENC
Feature Catalogue”, and Appendix 1.2, “Inland EN@d&tling Guide”.

Theoretical data model

The description of the theoretical data model ¥7SPart 2 shall apply to the
theoretical data model of Inland ENCs.

Data Structure

The description of the data structure in S-57 Bashall apply to the data structure
of Inland ENCs.

Product Specification

(@)  The Product Specification for Inland ENCs ises of specifications intended
to enable chart producers to produce a consistéartd ENC, and manufacturers to use that
data efficiently in an Inland ECDIS that satisfigk® Performance Standard for Inland
ECDIS (Section 1 of these technical specifications)

(b)  An Inland ENC shall be produced in accordanith the rules defined in
these technical specifications and shall be encadi):

« the Inland ENC Feature Catalogue (Appendix 1.1) and
« the rules described in the Inland ENC Encoding €#&bpendix 1.2).
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(c)  Official Inland ENCs shall be produced in awtance with the latest version
of the “Data Standard” including the “Product Sfiieation”. Official Inland ENCs, which
have been produced in accordance with Edition df0the Inland ECDIS Standard and
before the entry into force of these technical gpations remain valid until new editions
of Official Inland ENCs are published in accordamgth these technical specifications.

Definitions

Definitions of terms may be found in:
* S-57, part 1, clause 5
« the “Glossary of ECDIS Related Terms” in S-32 Apgigrl

« the “Glossary of Terms” in Section 5 of these tecalspecifications.

Procedures for changes of the appendices

(@) Proposals for amendments of Appendix 1 Pro@pecification for Inland
ENCs and its Appendices 1.1 and 1.2, Inland ENQiufeaCatalogue and Inland ENC
Encoding Guide shall be submitted at http://ienersgedis.org. They shall contain an
explanation of why the amendment is needed.

(b)  Proposals for amendments of Appendix 1.1 khl&NC Feature Catalogue
shall include a proposal for an amendment of Appeh® Inland ENC Encoding Guide on
using these amendments. Each new version of therée@atalogue for Inland ENC results
in a new version of the Product Specification fdahd ENCs.

(c) The Chair of the Inland ECDIS Expert Group lshaform UNECE
accordingly.

(d)  The amendment procedure, as defined in tespective Terms of Reference
shall apply to the Inland ECDIS Expert Group arelltiand ENC Harmonisation Group.

(e) The UNECE will proceed with the amendment mtaadance with the
relevant procedure. In this context, one shalétdke account of the conclusions of
the Inland ECDIS Expert Group and the Inland ENGritanisation Group.

® If a proposal for an amendment is adoptedhsy Expert Group, the relevant
updated documents are uploaded at http://ienc.apénerg. If a proposal for an
amendment is adopted by UNECE, the relevant upddtEmiments are uploaded at
www.unece.org/trans/main/sc3/sc3res.Html.

As proposed by the Chair of the Inland ECDIS Ex@oup, the Working Party may wish to
consider the following alternative for the contefithapter 6:
6. Procedures for changes of the appendices:

(a) The maintenance procedure for the Product Spatidin for Inland ENC (including
its annexes) is described in the Product Spedificand its annexes.

(b) The International Inland ENC Harmonization GvqIEHG) has the revocable
mandate to maintain the amendments of Appendixradict Specification for Inland ENCs” and its
Appendices 1.1 and 1.2, “Inland ENC Feature Catadgnd “Inland ENC Encoding Guide”.
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(c) The mandate is subject to the following resiohs:

(0] Product Specifications for Inland ENCs:

1. IEHG is authorized to adapt this digital parthe technical
specifications for Inland ECDIS if the maintenanf¢he Inland ENC Feature
Catalogue requires another version of the Prodpetification for Inland
ENCs.

2. IEHG is authorized to adapt this digital parthe technical
specifications for Inland ECDIS in case of updatfighe Product
Specification for maritime ENCs, thus ensuring catiiplity as far as
possible.

(i) Inland ENC Feature Catalogue:

1. IEHG is authorized to amend this digital partha technical
specifications for Inland ECDIS with additional ges.

2. IEHG is not authorized to alter this digital fpair the technical
specifications for Inland ECDIS by deleting exigtientries if one veto against
such a proposal arises.

(i) Inland ENC Encoding Guide:

1. Concerning rules which describe the encodin@iminimum
content of an Inland ENC (see 3.1 c of section thisf Standard):
« |IEHG is authorized to adapt this digital partié technical specifications for
Inland ECDIS by amending those encoding rules waittitional optional
attributes.
IEHG is not authorized to adapt this digital pafrthe technical
specifications for Inland ECDIS by exchanging arently used feature for
another within those encoding rules if one vetdreiauch a proposal
arises.
IEHG is not authorized to adapt this digital pafrthe technical
specifications for Inland ECDIS by altering thoseeding rules where
attributes are characterized as “mandatory” or tfittonal” if one veto
against such a proposal arises.
2. Concerning all other encoding rules:
IEHG is authorized to adapt this digital part of technical specifications for
Inland ECDIS if necessary. If other features andmattes shall be used in the
future, the use of the former features and attebuaiepends on the decision on
the entries within the Inland ENC Feature Catalogue

(d) The Inland ECDIS Expert Group is authorizedaerect factual errors within the
Product Specification for Inland ENCs including thiand ENC Feature Catalogue and the Inland
ENC Encoding Guide.

(e) IEHG is not authorized to adapt the Produec8ization for Inland ENCs including
the Inland ENC Feature Catalogue and the Inland ENéding Guide for any other reasons than
the above-mentioned.

() The maintenance procedure for the Product pation for Inland ENC (including
its annexes) shall ensure that the delegationseoftember States have the same possibilities of
access to the discussion of a proposal as any meshEeHG or the Inland ECDIS Expert Group.

(9) The maintenance procedure for the Productifigegeon for Inland ENC (including
its annexes) shall ensure that for every propbsasame discussion period applies. The discussion
period shall not be shorter than six weeks.

21



ECE/TRANS/SC.3/WP.3/2012/10

22

Section 2a: Codes for Producers and Waterways (addition
to IHO-S-62 ENC Producer Codes)

(@) Codes for producers of Inland ENCs as wethasregistration procedure are
available at http://ienc.openecdis.org, if they moealready mentioned in IHO S-62.

(b)  If administrations or private companies dedm@roduce Inland ENCs, they
shall register a producer code at the S-100 rggisttHO at http://registry.iho.int.

(c)  Since a producer code alone is not sufficieiidge whether an Inland ENC
is appropriate to navigation mode, the followingldeation process shall apply:

1. The competent authority for a waterway or a bartshall register itself on
the official websites of the organizations whictvénadopted this Standard. Details
on the name of the authority, its geographical sasbility, its official website and
other communication possibilities shall be giverd ashall be accessible on this
website.

2. The competent authority for a waterway or a bartshall maintain a list of
Inland ENCs which are appropriate to navigation enadthin its geographical
responsibility. The list shall include the file naraf the cell, the stretch of the inland
waterway covered, the edition number, the issue datl a list of available updated
files to the currently valid edition, with theirsise dates. By putting an Inland ENC
on that list, the authority declares this cell asified concerning the minimum
content and therefore appropriate to navigationemod

(d)  The lists of competent authorities for wateysvar harbours with the above-
mentioned details on the official websites of thigamizations which have adopted this
Standard are regarded as digital parts of the dnlB€DIS Standard and are named
“Competent authorities and geographical resporisés!.

(e)  The following codes for waterways are recomdeehfor use in the file name
of IENCs:

Waterway Code Waterway Name Remark

BA Balaton

BK Boudewijn Kanaal

BSK Berlin-Spandauer including Westhafenkanal and
Schifffahrtskanal Charlottenburger Verbindungskanal

Bz Beneden Zeeschelde

D Danube including Sulina branch

DA Danube Chilia branch

DB Dunarea Barcea

DCC Danube Cernovoda canal

DE Dortmund-Ems Kanal

DD Desna

DN Dnipro
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Waterway Code Waterway Name Remark

DNP Prypiat

DNS Sula

DNV Vorskla

DR Drava

DUK Rackevei-Duna

DUM Mosoni-Duna

DUS Szenterei-Duna

DV Dunarea Veche

EL Elbe

EH Elbe-Havel-Kanal

EMS Ems

ES Elbe-Seiten-Kanal

EV Estuaire Vaart Estuary shipping between Zeelrugg
and Dutch border

GA St. Gheorghe-Arm

HO Havel-Oder-WasserstralRe  including Westoder

KGT Kanaal Gent-Terneuzen

MA Main

MD Main-Donau-Kanal

ME Mduritz-Elde-Wasserstrale

ML Mittelland-Kanal

MO Mosel

NE Neckar

NOK Nord-Ostsee-Kanal

oD Oder

oL Olt

PK Plassendale Kanaal

RH Rhine

RHK Rhein-Herne-Kanal

RL Nederrijn/Lek

RU Ruhr

SA Sava

SE Schelde
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Waterway Code Waterway Name Remark

SI Sio-chatorna

SL Saale

SO Spree-Oder-Wasserstral3e

SR Saar Currently SA is used; this will be
changed to SR in the next edition

Tl Tisza

UH Untere Havel-Wasserstralle

UWE Unterweser from km Uwe 0,00

WA Waal

WE Mittelweser until km 366,65/UWe 0,00

® Additional waterway codes can be registerehttt://ienc.openecdis.org.
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2.1

Section 3: Presentation Standard for Inland ECDIS

Introduction

(@) This “Presentation Standard for Inland ECDI&&scribes the technical
specifications to be used for presenting InlandECdata. The presentation shall take
place in such a way that none of the informatioloss.

(b)  This Presentation Standard is based on thendeut “S-52, Specification for
Chart Content and Display Aspects of ECDIS” of IHHE®, Edition 6 of March 2010, with
all Appendices and Annexes (see “Comparison of gtractures of the standards for
(Maritime) ECDIS and Inland ECDIS” in the prefadetitese technical specifications).

(c) This Presentation Standard describes the sages additions and
clarifications to S-52 and the application of Sf62 the purpose of use in Inland ECDIS
applications.

(d)  This Presentation Standard comprises:
» this Section 3,

» Appendix 2 Presentation Library for Inland ECDIStwadditions and clarifications
to be applied to S-52, Annex A.

(e)  Definitions of terms may be found in:
* IHO-S-57, Part 1, clause 5
« the “Glossary of ECDIS-Related Terms” in S-32 Apghigri

* the “Glossary for Inland ECDIS” in Section 5 of sleetechnical specifications.

Presentation Library for Inland ECDIS

S-57 data sets do not contain any information albmw the data will to be
presented. The chart presentation is generatedeoimlithe Inland ECDIS application. For
that purpose, the Inland ECDIS application uses hinaereadable symbolization
instructions for each feature, which is drawn om sereen. For the presentation of ENCs,
the IHO S-52 standard is mandatory. The S-52 standantains all rules which are
necessary for the symbolization and presentatidEN&s on the screen.

Since the features, attributes and attribute wafae ENCs were extended for Inland
ENCs an extension of the S-52 standard is necessavyder to display also the Inland
specific features. All extensions apply to the Bdit3.4 of the IHO ECDIS Presentation
Library (Annex A of S-52).

Components of S-52 and Inland ECDIS Presentati Library

The major components of the S-52 presentatioarjbare:

 Alibrary of symbols, line styles and fill styles

A colour coding scheme which includes the IHO coltables for day, dusk and
night time

* A set of symbology, command words from which maehi@adable instructions can
be assembled. The result is a symbology instructimhich is processed to
symbolise ENC features in turn
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2.2

» A set of conditional symbology procedures to dedhtge appropriate symbolisation
in cases determined by the mariner’s selection @fgty contour) or for complex
symbols (e. g. top marks on buoys and beacons)

A set of look-up tables that link feature descaops from the ENC to the appropriate
symbology instructions depending on whether:

(@) the link is straight forward, i.e. a directlationship between a
feature’s description and its presentation such beoy or a land area. In this case,
the look-up table provides the symbology instruttio show a symbol, an area fill,
or a line style.

(b)  the link is conditional, i.e. depending oncaimstances, for example a
depth area, whose colour fill depends on the chofcthe safety contour. In this
case, the look-up table refers the decision toralitional symbology procedure that
selects the appropriate symbology instructions late

Inland ECDIS shall use all S-52 components plusresions in:

Lookup tables

Symbol library

Conditional symbology procedures.

Only the extensions are described in Appendix 2hef Presentation Library for

Inland ECDIS.

Look-up tables

For each geometry type (point, line, area) thera iseparate look-up table. Each

entry in a look-up table consists of the followiiiglds:

(@)  6-character code of the feature class (acrgnym

(b)  Attribute combination

(c)  Symbolization instructions

(d)  Display priority, 0-9 (comparable with drawilayers)

(e) Radar code

® Display category (Display base, standardptiker)

(g) “Viewing group”, more refined grouping of feaes than the display

categories.

Figure 1
Example entry of a look-up table

«LNDMRK»,«CATLMK17]|»,«SY(TOWERSO01)»,«7»,«O»,«OTHER32250

In this case the feature LNDMRK is shown by thebpl TOWERSO1 with priority

7, if the attribute CATLMK equals 17. The featuieslover the radar.

The presentation of features in a specific araadhe contained in different cells of

the same usage follows the entries in the lookabjes.

The Presentation Library provides five look-uplésb
 paper chart point symbols

« simplified point symbols
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2.3

2.4

2.5

* line symbols
* plain area boundary symbols

» symbolized area boundary symbols.

Conditional symbology procedures (CS)
CS are generated for features of which the symétidin
» depends on application settings, e.g. safety contou
» depends on other features, e.g. top marks andstieature
* is too complex to be defined in a direct look-uplézentry.

CS Procedures, which shall be modified or imple&nin an Inland ECDIS
additional to the CS Procedures of S-52 are demttrib Appendix 2 Presentation Library
for Inland ECDIS.

Colours

Colours used in an ECDIS are defined in an abspltonitor independent way
(CIE coordinates). This ensures that ECDIS chartk Isimilar on monitors of different
suppliers. CIE values are converted into RGB valuetans of a colour calibration
software which must be used by the manufacturer.

Commercial displays usual in the trade are seenashing these requirements.

Because of the different lighting conditions oa tiridge of a ship, it is necessary to
offer presentations with different brightness. Each level, a separate colour table exists.

The represented colour scheme shall be choseheobasis of ergonomically and
physiological factors and the representation oficaiions in different colours shall not
result in mixed colours by superimposing.

Presentation of notice marks

Notice marks which are located at the river barekpaesented in the chart displayed
by generic symbols (notmrk01, notmrk02 and notmyk@Bis shall not apply to the notice
marks on bridges.

Additionally applications are required to be abdedisplay the detailed symbol,
which is similar to the real world indication, atie full set of object information of a user-
selected notice mark.

Notice marks that are located at bridges, shallsymbolized according to the
orientation of the bridge.

Notice marks which specify distances or a veloeity not be symbolized with the
number itself, but only with that symbol which gévthe general regulation or information.

Procedures for changes of the appendices

(@) Proposals for amendments to Appendix 2 Pratient Library for Inland
ECDIS shall be submitted at http://ienc.openecdis.o

(b)  They shall contain an explanation why the atimeent is needed.
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(c)  The procedure as described in Section 2 Chdpt@pplies in principle to

changes to Appendix 2 Presentation Library forndi&CDIS as well, with the difference
that in this case the Inland ENC Harmonisation @risunot concerned.

(d) The Chair of the Inland ECDIS Expert Group Ishaform UNECE

accordingly.

(e)  The amendment procedure as defined in its $effReference shall apply to

the Inland ECDIS Expert Group.

® The UNECE will proceed with the amendment ioc@rdance with the

relevant procedures. In this context, one shak tdke account of the work of the Inland
ECDIS Expert Group.

(g) If a proposal for amendment is adopted by Expert Group, the relevant

updated documents are uploaded at http://ienc.apiénerg. If a proposal for amendment
is adopted by UNECE, the relevant updated documeate uploaded at
www.unece.org/trans/main/sc3/sc3res.html.

As proposed by the Chair of the Inland ECDIS Ex@oup, the Working Party may wish to
consider the following alternative for the contefithapter 3:

Procedures for changes of the appendices

(a) The maintenance procedure under No. 7 of tbéwRt Specification for
Inland ENC applies, in principle, to the maintermo€ the Presentation Library too. In this
case — unlike the described maintenance procedonéy-the European Inland ECDIS Expert
Group maintains the Presentation Library for Inl&@DIS.

(b) The Inland ECDIS Expert Group has the revaeabhndate to maintain the
Presentation Library for Inland ECDIS including theok-up Tables and the Symbols for
Inland ECDIS.

(c) The mandate is subject to the following resimns:

1. The Inland ECDIS Expert Group is authorizeddept this digital
part of the Inland ECDIS Standard if the introdactof new features,
attributes or enumerations requires extensions.

2. The Inland ECDIS Expert Group is authorizeddept this digital
part of the technical specifications for Inland BSDy altering existing
symbols and the linked Look-up-Tables and Condii@ymbology
Procedures. The Inland ECDIS Expert Group is nttazed to adapt this
digital part of the Inland ECDIS Standard by atligrexisting symbols for
floating and stationary aids-to-navigation (inchuglinotice marks) and the
linked Look-up-Tables and Conditional Symbology ¢&maures if one veto
against such a proposal arises.

3. The Inland ECDIS Expert Group is authorizeddaeg this digital
part of the technical specifications for Inland BSIn case of updating of
IHO’s Presentation Library for ECDIS, ensuring catibility as far as
possible.

4, The Inland ECDIS Expert Group is authorizeddoect factual errors
within Presentation Library for Inland ECDIS inclad the Look-up Tables
and the Symbols for Inland ECDIS.

(d) The Inland ECDIS Expert Group is not authatize adapt the Presentation
Library for Inland ECDIS including the Look-up Ta&sland the Symbols for Inland ECDIS
for any other reasons than the above-mentioned.

(e) The maintenance procedure for the Presenthifiary for Inland ECDIS
(including its annexes) shall ensure that the dglegs of the member States have the same
possibilities of access to the discussion of a psapas any member of the Inland ECDIS
Expert Group.

f) The maintenance procedure for the Presentailorary for Inland ECDIS
(including its annexes) shall ensure that for eygpposal the same discussion period applies.
The discussion period shall not be shorter thanveieks.
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1.1

1.2

2.1

Section 4: Operational and Performance Requiremds,
Methods of Testing and Required Test Results

Introduction

Subject matter of this section

This section specifies the minimum requirementsta@ioed in Section 1 of these
technical specifications and describes the testcquares and the required results
concerning the hardware, the software, the funstidthe operation, the display and the
interfaces to other equipment on board of ships.

Normative references

References to the following normative documents made in this document in
addition to the references in Section 1, Ch. 2.the$e technical specifications:

EN 60945 (2002) Marine navigational equipment; Gahequirements —
Methods of testing and required test results

IEC 61174 Edition 3.0 ECDIS ©perational and performance requirements, me
of testing and required test results

ISO 9000 (2005) Quality management and qualityrasse standard

EU Directive 2006/87/EC  Annex IX, Part lll to VI:@guirements applicable to radar
installations and rate-of-turn indicators

CCNR Decision 2008-II-13Amendments to the Police Regulations for the Rhine
Navigation and to the Regulations for InspectiofRbfne
Vessels concerning the minimum requirements arid tes
conditions for navigation radar equipment and #rtte-of-
turn indicators to be used for Rhine navigation fondheir
installation, with a view to adaptation to the Epgan
Directives concerning the electromagnetic complaijtand
to international standards as well as the reorgdioiz of the
CCNR regulations, together with annexes 1 andtBito
Resolution of 1.12.2009

EU-Directive 1999/5/EC ~ Radio Equipment and Telecamitations Terminal
Equipment and the Mutual Recognition of their Canfidy

Operating modes and system configuration

Operating modes

(@) The Inland ECDIS technical requirements dggiish two operating modes:
navigation mode and information mode.

(b) Inland ECDIS equipment designed for operatimgavigation mode has to
fulfil the requirements of these technical requiesnts and the standards on navigational
radar equipment and rate-of-turn indicators to fow@n by conformity tests.
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2.2

221

222

223

224

3.1

3.2

(c)  For Inland ECDIS equipment designed for infation mode only, the
requirements of this Section 4 are to be undersésoa recommendation.

System configurations

Inland ECDI S equipment, stand-al one-system without connection to radar

In this configuration only operation in informatianode is possible (Section 4b,
Fig. 1).

Inland ECDI S equipment, parallel installation and connection to radar

This configuration allows operation in informatiomode as well as in navigation
mode (Section 4b, Fig. 2).

Inland ECDI S equipment, monitor shared with connected radar equipment

In this case, the monitor of the radar equipmsenshared with the Inland ECDIS
equipment. Prerequisite for this mode are matclyraphic parameters for both video
signals and a video switch, which allows a fastawdver of the video sources (see Section
4b, Fig. 3).

This configuration allows operation in informatiomode as well as in navigation
mode.

Radar equipment with integrated Inland ECDI S functionality

This is a radar installation with integrated IrdaBCDIS functionality that can be
operated in information mode as well as in navayathode (see Section 4b, Fig. 4).

Performance requirements

Hardware performance

(@) Inland ECDIS equipment shall be designed amdufactured to withstand
typical environmental conditions prevailing on bibaf a vessel without any degradation in
quality and reliability. Furthermore, it shall matisturb other communication and navigation
equipment.

(b) In the configuration as described in Chapte2.2 of this section all
components of Inland ECDIS equipment, installeddimshe wheelhouse, shall fulfil the
requirements of the class b) “protected from wedtleguipment as specified in the
standard EN 60945 with the exception that the tegsiperature range is limited to 0° C to
+ 40° C (whereas the test temperature range in B8 is specified from - 15° C to
+55°C) unless specified differently in these techl specifications. For the
configurations described in paragraphs 2.2.2 aBd32of this section CE conformity is
sufficient.

Software performance

Software for the operation, visualisation, and ctionality of Inland ECDIS
equipment shall be designed, developed, implemeated tested in accordance with the
software requirements described in Section 4aexfatiechnical specifications.



ECE/TRANS/SC.3/WP.3/2012/10

3.3 Performance of operation controls

(@) The operation of the system shall be simppgrepriate and conform to
common human, interface standards.

(b)  The number of operational controls shall béoasas possible and restricted
to the required number.

(c)  Wireless remote controls are not permitted.

(d)  The ON/OFF switch shall perform and shall beged in such a way that
inadvertent operation is not possible.

(e)  The symbols of the operating controls shalleha minimum character height
of 4 mm and shall be readable under all condittbas may exist in a wheelhouse.

® The brilliance and the illumination of the opéng controls shall be
adjustable to the required value.

3.4 Display performance

34.1 Display dimensions
In navigation mode the minimum chart and radapldis area shall be, at least,
270 mm x 270 mm.
3.4.2 Display orientation

(@) Arectangular display may be mounted in langecor in portrait orientation
under the prerequisite that the above-mentionednmim dimensions are fulfilled.

(b)  Because of the limited space available intyipécal wheelhouse of an inland
vessel and the fact that a vessel usually folloles fairway-axis, the display shall be
installed preferably in the portrait orientation.

34.3 Display resolution

A display resolution of 5m in the 1,200 m rangeréquired. This leads to a
maximum pixel dimension of 2.5 m x 2.5 m, i.e. abbi®00 pixels at the short edge of the
display.

3.4.4 Display colours

The system shall be able to display ergonomigaityven colour combinations for

day and night.
3.4.5 Display brilliance

The brilliance of the display shall be adjustaiolevery operational required value.

This is especially valid for the lowest value dgrisperation at night.
3.4.6 Picturerenewal

(@) The picture renewal rate shall not be shdttan that of the radar picture
(= 24 pictures per minute).

(b)  Between two consecutive renewals no fluctumtiof brilliance shall occur.

(c)  On raster scan displays, the frame repetitada shall not be lower than 60
Hz.
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3.4.7

4.1

4.2

4.3

4.4

4.5

Display technology

Preferably, display systems shall be used thatreensitive to the magnetic fields
that may occur in the wheelhouse of an inland Vesse

Operational functions

Operating mode

(@)  If the equipment is able to work in both opiera modes, it shall provide the
possibility to switch between navigation mode amfdrimation mode.

(b)  The operation mode in use shall be displayed.

(c)  Suitable measures are required to preventvaréeht switching off of the
navigation mode.
Equipment pre-sets (store/recall)

(@)  After invoking, the Inland ECDIS equipment Kleanit a moderate brilliance
pre-set which neither blinds in a dark environmeat makes the picture invisible in a
bright environment.

(b)  Other parameters may come up with their vahigke time before switching
off or from stored settings.
Presentation of SENC information

(@) The radar picture shall be clearly distingalde from the chart
independently of the chosen colour table.

(b)  Only a monochrome presentation of the actamér picture is permitted.

(c)  The presentation of chart information shalt nmask or degrade important
parts of the radar picture. This shall be ensurgdafpropriate entries into the look-up
tables (refer to Section 3 of these technical sjgations, Chapter 2.2, field “radar code”).

(d)  In navigation mode, chart and radar picturespntation shall have the same
scale.

(e)  The heading line shall be always visible.

(U] Additionally, the mariner's own ship’s contoand the safety contours may
be inserted.
Chart orientation, positioning and shifting

(@) Innavigation mode, only the chart orientatio#lative motion, head up” and
the “centred” or “off centred” presentations, aguieed for the radar picture, are permitted.

(b)  Ininformation mode, at least the chart omioin's north and parallel to the
waterway axis as well as positioning are recommeéniféith a positioning sensor, the
displayed part of the chart can automatically felkbe mariner's own ship’s position.

Position and bearing of the own ship

(@) In navigation mode, the ship's own positioallshlways be visible in the
display area, whether “centred” or “off centred” secified in the radar requirements of
the appendix 7 to the annex to Resolution No. &Blecbmmendations on Harmonized
Europe-Wide Technical Requirements for Inland Natian Vessels.
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4.6

4.7

4.8

(b)  The heading line, which runs from the disptantre to the top and which
always shall always be visible, shall representigding of the mariner’s own ship.

Information density

The information density shall be at least adjustaio the three switch steps:
“Minimum”, “Standard” and “All Information”. The Her displays all other features in
addition to the “Standard” display, individually atemand. All corresponding visible
features are defined in the “Performance Standamd the “Presentation Standard”
(including “Presentation Library for Inland ECDIS(pections 1 and 3 of these technical
specifications).

Ranges/range rings

(@ Innavigation mode the following fixed range® range rings are prescribed
according to the radar regulations:

Range Rangerings
500 m 100 m
800 m 200 m

1200 m 200 m

1600 m 400 m

2000 m 400 m

4000 m 800 m

(b)  Smaller and larger ranges with a minimum afrfand a maximum of six
range rings are permitted.

(c) Inland ECDIS equipment in navigation mode khale fixed range rings
with the above-mentioned intervals and at leastvami@ble range marker (VRM).

(d)  Switching on/off of fixed and variable rangankers shall be independent of
each other and their display shall be clearly digtishable.

(e)  The position of the VRM and the correspondiigplayed distance shall use
the same increments and resolution.

® The functions of the VRM and the electronicabiag line (EBL) may
additionally be realised by a cursor and by a apoading numerical display, showing
range and bearing of the cursor position.

(g) For information mode, the same ranges aremnezended.

Picture brilliance

(@) The brightness of the display shall be adpistato the operationally
necessary value. This applies in particular to afen in darkness.

(b)  Chart and radar picture shall have separagitmess controls.

(c) Because of the strongly different environmerightness of bright day and
dark night, another control for the basic brighthed the display shall be available
additionally to the colour tables in the menu.
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4.9

4.10

4.11

4.12

4.13

4.14

10

Picture colours

At least the colour combinations included in thFS-52 Presentation Library, Ch.
4 and 13 ¢olour tables) for bright day, white-back day, black-back daysk and night
shall be supported.
Pick report

(@) Innavigation mode, it shall be possible toess all underlying textual and/or
graphical information concerning user selectionshef features that are displayed in the
chart.

(b)  This additional textual and/or graphical infation shall not hamper the
view of the waterway in the navigational chart.
Measuring features

(@) Measuring features for distances and beadngsequired.

(b)  Resolution and accuracy shall at least beséime as those of the display, but
may not suggest better values than those of the data.
Input and editing of skippers’ own chart enties

(@) Inland ECDIS equipment shall allow inputtingtoring, modifying and
deleting of additional chart information by themgber (skippers’ own features).

(b)  Own chart entries shall be distinguishablerfithe SENC data, and shall not
overlay or degrade the radar picture.
Loading and updating of SENC’s

(@ Al manual activities concerning loading ordaging of charts shall be
possible only outside of navigation mode.

(b)  Automatic updating shall not downgrade thefgrenance of the navigation
display.

() A rollback function shall be implemented tdoal restoring to the last
working combination.
Radar picture presentation and overlay

(@) The radar image representation is mandatarpgeration in the navigation
mode™®

(b)  The dimensions, resolution and attributeshefradar presentation shall fulfil
the relevant radar requirements.

(c)  The radar picture shall not be degraded bgrotiontents of the picture (see
also Chapter 4.3 (c) of this section).

(d)  Provided the functional requirements are fielfi, overlaying of different
information layers is permitted.

On wide inland waterways, Basin Administration makere appropriate, consider this mandatory
requirement as a recommendation.
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4.15

4.16

(e)  The overlay of information about the positamd orientation of other vessels
is only allowed when:

« the information is up-to-date (nearly real-timejian

« the age of the information does not exceed the maixi time out values provided in
the table in 5.1 (e) of Section 1, Performance &edh for Inland ECDIS. The
symbols shall be marked as outdated, if the agéhefinformation exceeds 30
seconds for moving vessels. The vessel's owniposihformation shall not be
displayed, if it is received from a repeater statio

® The overlaid information derived from trackiragnd tracing devices on the
position and orientation of other vessels shaldoled out at a user-definable range.

(g) The presentation of the position and the daiton of other vessels by
 adirected triangle, or
« atrue outline (to scale)

are permitted only if the heading of these othessets is available. In all other cases a
generic symbol shall be used (an octagon is recardatw a circle shall be used for inland
applications only).

(h) It shall be possible to switch off the chartiany other information layer and
to display only the radar picture by one easilyeasible control element or menu area.

@ If the quality and plausibility monitoring ahe Inland ECDIS equipment
detect that the chart cannot be oriented and/oitiposd with the accuracy required by
these technical specifications, an alarm shallresgnted on the display and the chart shall
be switched off automatically.

Inland ECDIS functions with immediate access
(@)  The following operational functions requireetit access:
* RANGE
* BRILLIANCE
* COLOURS
* INFORMATION DENSITY.

(b)  These functions shall have either their ownted elements or their own
menu areas, which are arranged in the highest teeeland are permanently visible.
Permanently visible function parameters
The following function parameters shall alwaysvisgble:
actual RANGE

sensor STATUS (radar tuning, position quality, gy
selected WATER LEVEL (if available)

selected SAFETY DEPTH (if available)

selected INFORMATION DENSITY.
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5.1

5.2

5.3

6.1

6.2

36

Service functions

Service functions shall be protected by a passwmrdther suitable measures
against unauthorized access and shall not be abledh navigation mode.

Static correction of the chart position

(@)  The position of the mariner’s own ship shall gresented “centred” or “off
centred” on the display in accordance with the radgquirements. The chart position shall
match the radar image. Assuming an absolute po&timput the permissible static
difference between the actual radar position arddtbplayed radar centre shall not exceed
1m.

(b) It shall be possible to correct an offset efdistance between the positions
of the position sensor and the radar sensor).
Static correction of the chart orientation

(@) The difference between the heading line ositott and the ship’s axis shall
not be greater than + 1.0 degree.

(b)  The Chart and the radar image shall have #imesorientation. The static
directional error between heading line and chaertation shall be less than + 0.5 degree.
Configuration of interfaces

(&) It shall be possible to configure interfaces donnected sensors, actors and
signals (An actor transforms an electrical quantibtfjo another physical quantity
(e.g. optical). An actor is the opposite of a sens

(b) Interfaces shall comply with existing interfaspecifications like the NMEA
01/83 standard and the interface specificationséta of turn indicators (20 mV/deg/min).

Hardware test and required certificates

(@)  The test shall compare the equipment undefE$T) with the requirements
of these technical specifications.

(b)  Proved equivalent tests, and proved and dontedetest results shall be
accepted without retesting.

Compatibility with the environmental requirements

(@) Inland ECDIS equipment, as described in pa@lyr2.2.4 of this section,
shall fulfil the requirements of the Standard EN94B concerning the environmental
conditions (humidity, vibration and temperatures thtter reduced according to chapter 3.1
of this section) and concerning electromagneticgatibility.

(b)  The provider or his/her representative shalinsit accredited laboratory's
conformity declaration.
Equipment documentation

The technical documentation shall be verified asmd complete, appropriate, and
understandable, and shall be sufficient for unpotatic installation, configuration and
operation of the equipment.
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6.3

6.4

6.5

7.1

7.2

7.3

7.4

Interfaces

(@) Allinterfaces shall be correctly and completiocumented.

(b)  Electronic circuits shall be of failsafe desig mechanically and
electronically, and shall not have degrading regpesions on connected equipment.
Characteristic of operation controls

All operation controls shall be checked regardithg ergonomic and functional
mode of operation and shall fulfil the requiremesttshese technical requirements.
Characteristic of the display

The display shall fulfil all these technical reguments concerning dimension,
displayable colours, resolution, and variation ifiance.

Test of the chart presentation, operation anduhctionality

Preparation of the equipment under test (EUT)

The EUT shall be installed, assembled and condemteording to the installation
manual. After switching on the test, SENC shalldseled.
Test of the operation modes

All operating modes as described in the operatmanual will be successively
invoked and tested. The requirements of chaptértdiosection shall be fulfilled.
Test of the displayed features

All features included in the test SENC will betésk for visibility and correct
display. For this test, the information densitylsha switched to “all features”. The system
shall be capable of at least displaying all featwmecording to “Presentation Standard for
Inland ECDIS” (Section 3 of these technical requeats). Additionally other user-
selectable symbol sets are allowed.

If symbols that deviate from Appendix 2, the IrddBCDIS Presentation Library are
used for the presentation of any chart informatibay shall:

* be legible
* be certain and unambiguous in their meaning
* be of sufficient size to support the nominal viegvitistance.
Symbols added to the ECDIS Presentation Libragjl $ie clearly distinguishable
from Presentation Library symbols.
Test of the scale dependent information dengi{SCAMIN)

(@) The SCAMIN functionalitytbe minimum scale at which the feature may be
used for ECDI S presentation) shall be tested for correct installation.

(b)  For this test, the range with the feature blésiaccording to its SCAMIN
enumeration (refer to Appendix 1.1, the Inland ERgature Catalogue and the IHO-S-52
Users Manual to the Presentation Library, Chap#y ¢hall be used.
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7.5

7.6

7.7

7.8

7.9

8.1

Test of brilliance variation

The Inland ECDIS equipment shall be operateddark room with the brilliance at
its lowest level. The brilliance of the featuresisinot exceed a value of 15 cdinand the
background a value of 0,5 cdm
Test of the colours

All user selectable S-52 colour tables shall lspisatially tested to conform to these
technical specifications.
Test of the measurement functions

(@  All numeric display values of the electronieabing line (EBL) and the
variable range marker (VRM) shall exactly matchhwiite analogue positions of the EBL
and the VRM (or correspond with the cursor coortish

(b)  The resolution and incrementation of the nucatdisplay shall be identical
with the analogue values of EBL and VRM.
Test of the chart update function

Before and after each test step the version nwsnbérthe loaded SENCs and
updates shall be recalled as described in the tperaanual and showed on the display.

 Step 1: Loading of the test SENC
 Step 2: Update of the test SENC
» Step 3: Test of the roll-back function
» Step 4: Loading of a new SENC.

After an update it shall be possible to recall digghlay all concerned features.

Test of display features in more than one calf the same usage for the same area

(@) All features included in the test SENC andthe additional overlay test
SENC shall be tested for visibility and correctpiy. For this test, the information density
will be switched to “all features”.

(b)  The possibility to select one or more speaifils for presentation if there are
several cells from different producers for the samea with the same usage shall be tested.

Test of radar picture presentation and operatio

Preparations

(@) For the test purposes, the manufacturer ovigeo shall provide a serial
interface at the system to be approvEdu{pment under test — EUT) which delivers the
same actual values (i.e. NMEA 01/83 strings) ofitms and heading that are used to
position and orient the chart.

(b) During the test, a reference system shall seduof which position and
heading values are compared with those of the EUT.

(c) The EUT shall be connected to any type appfovadar equipment
(provider's choice).

(d)  The radar picture shall be adjusted in ranggzearing with reference to the
heading line.
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8.2

8.3

83.1

8.3.2

Test of the radar picture without underlaid chart

(@) If the Inland ECDIS equipment displays thearagicture but the radar
operation control remains at the radar equipmeatt{@ 4b, figures 2 and 3), the radar
picture of the inland ECDIS equipment shall be @ar®d as the “daughter display” of an
item of radar equipment. In that case, the radetupe shall fulfil the display and picture-
relevant requirements of the requirements for radalrrate-of-turn indicators.

(b) If the EUT is a radar installation with inte¢ged Inland ECDIS functionality
(Section 4b, figure 4), all requirements of thendtards for radar equipment and rate-of-turn
indicators shall be fulfilled.

Test of the radar picture, overlaid informatian from other vessels and the underlying
chart

The Inland ECDIS equipment shall be installed hefarence environment. This can
be real (on a ship) or simulated. Position andntaigion information of other vessels
(according to the Inland AIS technical specificaip shall be applied with several
information ages.

Test of theradar overlay

(@)  The radar image shall not be degraded byhhé picture (Chapter 4.3 (c) of
this section).

(b)  The overlay of information of the position andentation of other vessels
shall be displayed only when:

« the information is up-to-date (nearly real-timejian

» The age of information does not exceed the maxirtioma out values provided in
the table in 5.1 (e) of Section 1, Performance &tedh for Inland ECDIS. The
symbols shall be marked as outdated, if the agéhefinformation exceeds 30
seconds for moving vessels. The position infornmatibthe own vessel shall not be
displayed, if it is received from a repeater statio

(c)  The overlay of information derived from traegiand tracing devices on the
position and orientation of other vessels shaldoled out at a user-definable range.

(d)  The position and the orientation of other eésby:
 adirected triangle, or
« atrue outline (to scale)

shall be displayed only when the heading of thekerovessels is available. For all other
vessels a generic symbol shall be used (a squaezdsnmended, a circle should be used
for inland applications only).

(e) It shall be possible to switch off the chartiany other information layer and
to display only the radar picture by one easilyeastble control element or menu.

® The chart picture shall be renewed not lat@ntthe radar picture.

Test of the chart positioning and orientation

(@) The static offset of the chart position shellless thae 5 m in all ranges up
to 2,000 m.

(b)  The static azimuth orientation offset errotviEen radar and chart image
shall be less thah 0,5 degree.
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8.3.3

10.

(c)  The correction of these parameters shall lpeodstrated in the service mode.

(d)  The dynamic deviation of the chart orientataiates of turn less than60
deg./min shall be less thar8 degree.

(e)  These tests shall be performed visually oesluation of measured data.

Test of scale conformity

The chart's information shall be compared with Ivkelown reference points
contained in the radar picture in order to testtivbiethe chart scale sufficiently conforms
to the radar scale.

Test of alarms and indications
(@) The alarms generated from Inland ECDIS equigniself as well as the
passed alarms delivered by the connected senstits ECDIS shall be tested.
(b)  The test procedure shall comprise the foll@situations:
« any error in the Inland ECDIS equipment (built-éstequipment — BITE)

* missing positioning signal

missing radar signal

missing rate of turn signal

missing heading signal

» radar map matching not possible.

Test of fall back arrangements

(@)  This test shall demonstrate the reaction efltttand ECDIS equipment to a
failure of any internal or external component ahe possible and required actions by the
operator.

(b)  In addition, the operating manual shall beckleel to determine whether the
measures required by the operator are describefiatidy and appropriately.
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1.2

1.3

Section 4a: Measures to ensure Software Quality

General requirements

Software used in navigation mode is a safety-ggiepart of a navigation system.
Providers of navigation systems shall make sur¢ @flasoftware components used in
navigation mode allow safe navigation in everyasitn.

Software design requirements

Software components shall be clearly designed bgns of established software
design methods. The design specification shallcatdi how safety requirements are
addressed in the software design.

A software style guide shall be provided that e code writing style,

documentation style, modularization, conflict asaly and testing of software components.

For every software component documents descritpegification and design are required.

Implementation requirements

Implementation of software modules shall be dongumlified developers who fully
understand the design and safety requirements.

If more than one developer is working on the natian system software, a version
control system shall be used that guarantees cofiitie development.

The implementation shall be according to the desigecification and shall reflect
the software style guide. Moreover, well known ispkntation problems (depending on
the language used) shall be addressed in the inepliaiion. This includes, but is not
restricted to:

 null pointer handling

* uninitialized variables

« range checking

* array size verification

« memory allocation and de-allocation

» exception handling.

If parallel processing is used (e.g. multiple #u®, tasks or processes) problems of

conflict-free processing shall be addressed ininfidementation. This includes but is not
restricted to:

* race conditions
* re-entrance problems
* priority inversion

 deadlocks.

Test requirements

In accordance with the design specification, safesmodules have to be tested. The

test results have to be compared with the desigietines and documented in test reports.
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Tests shall incorporate module as well as syststs.t Providers of a navigation
system shall use extensive simulator-based tesengare stability of their system. The
simulator shall allow the simulation of a complei@vigation environment including all
required external sensors.

Third party components requirements

Third party components (Original equipment mantufeer (OEM) products) include
software not developed by the navigation systenmviges. This includes but is not
restricted to:

« static or dynamic linked libraries
« computer aided design and engineering tools produsurce or object code
 operating systems.

Third party software components shall be chosemraing to the general safety
requirements. The navigation system provider gralve that third party components meet
the high standards necessary for safe navigatithrereby providing acceptable quality
certificates or by extensive and provable testifilhe components.

Requirements for additional services in navigion mode

Navigation systems may support additional servinesavigation mode if they are
useful. These services shall not interfere withigetion mode.

The navigation system provider is responsible &amlditional test equipment,
necessary to verify interface specification, protapecification and compliance tests with
the Inland ECDIS technical specifications.

Language

National versions of a type-approved Inland ECBhall reapply for type approval
which will check for the translation of the useteiriace.
Documentation requirements for users

The documentation (manuals) shall contain comprgke information on
installation, operation and service of the naviatsystem. The presentation of user-
relevant information shall be made clear, undedsiale and without unnecessary technical
terms. The user manual shall be available in Engligench, German and Dutch. The
technical documentation may be made available gligmonly.

Methods of testing and required results
Navigation mode operation test

Performance requirements

The navigation systems shall make reliable estimatof position and heading.
Moreover, the estimations of position and headihglisbe checked by the system for
conformity with the required accuracy.

Position and heading information shall be cal@daand displayed for the same
reference position. This shall normally be the rewif the radar antenna. A new position
estimate shall, at least, be available with evewplution of the radar antenna.
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Position

The navigation system shall estimate and displey pgosition of the ship. The
following minimal requirements shall be fulfillechder normal operation conditions:

(@) The average position estimation shall not aevimore than 5 metres from
the true position and shall cover all systematiorst

(b)  The standard deviatiom shall be less than 5 metres and shall be based on
random errors only.

()  The system shall be capable to detect dewiataf more than @ within 30
seconds.

These results shall be verified by a realistit tésit least 60 min.

Heading
The navigation system shall estimate and dispiayheading of the ship.
The following minimal requirements shall be fu#i:

(@) The average heading angle estimation shaldeutate more than 1 degree
from the radar heading direction and shall covesydtematic errors. The offset between
ship heading direction and radar heading shalebg than 1 degree.

(b)  The standard deviatianshall be less than 2 degrees and shall be ongdbas
on random errors.

These results shall be verified by a realistit tésit least 60 min.

Sensor failure

The navigation systems shall check proper operatifothe position and heading
estimation online. Problems shall be detected wigfi seconds. In case of malfunction, the
navigation system shall inform the user about theblem and its consequence for
navigation.

If a critical sensor alarm signalizes, that positior heading does not meet the
required accuracy, the navigation chart shall biéeched off.
Performance test interface

A navigation system provider shall equip navigatiystems during the compliance
test with a standard NMEA interface sending thetmesand heading information used by
the navigation system. This information shall beagled by NMEA sentences known as
GGA and HDT. Additional sentences like RMC, ROT &G are accepted.

These strings shall be sent preferably every @dorsd, at least every second.
Position and heading shall be according to thendifns in Chapter 2.1.1.1 and Chapter
2.1.1.2 of this section.

General software tests

Equipment documentation

The following documents shall be provided for attiamice and shall be shipped with
every navigation system:

» Users manual

« Installation manual
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e Service manual.

The following documents and files shall be prodidduring the admittance
procedure and are not required for end users:

« design specification
« software style guide
« certificates of third party software componentsest and simulation protocols.

The documents and files provided shall allow forc@mplete verification of
compliance with the Inland ECDIS technical speeifians.

Endurance test

The navigation system shall pass an enduranceote$8 hours of uninterrupted
operation under normal operating conditions. Theesy shall provide standard interfaces
for performance and resource monitoring during apen. Monitoring the system shall
show no indication of system instability, memorgking or any kind of performance loss
over time. Navigation systems supporting additicserlvices while running in navigation
mode shall provide the necessary test equipmeiidimg all documents mentioned in
chapter 1.7 of this section.

Changes to certified systems

General requirements

Navigation systems installed on board shall betionally equivalent to a system
certified by authorities. For every system the gation system provider shall ship a
statement of compliance with the Inland ECDIS tecdinspecifications and its functional
equivalence to the certified system.

The competent authority is entitled to check Idl&CDIS compliance of installed
systems at any time.

Hardware and software changes

The navigation system provider can change softwareardware as long as Inland
ECDIS compliance is maintained. Changes shall bg iocumented and submitted to the
competent authority together with an explanatiomaiv the navigation system is affected
by these changes. The competent authority canreegupartial or complete renewal of
certification if considered necessary. The aforeinerd also applies to the use of an
approved Inland ECDIS with another national versibthe operating system.

The following changes do not affect certificatiohthe system and require only a
notice to the competent authority:

» minor changes on third party components (e.g. ¢jperaystem or library updates)

« use of equivalent or better hardware componengs faster microprocessor, newer
chip revisions, equivalent graphic card, etc.)

» minor changes in source code or documentation.
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Section 4b: System Configurations (Figures)

Fig. 1
Inland ECDIS equipment, self-sufficient system witlout connection to radar
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Fig. 2
Inland ECDIS equipment, self-sufficient system wh connection to radar
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Fig. 3
Inland ECDIS equipment with connection to radar ard shared monitor
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Fig. 4
Navigational radar equipment with integrated Inland ECDIS functionality
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Section 5: Glossary of Terms

Sources

1 IMO Resolution MSC.232(82)

2. IHO S-52 and IHO S-32, Appendix 1, “GlossanE6IDIS-related Terms”
3 IHO S-57 (especially Part 1 “General Introductjcclause 5 “Definitions”)
4. Technical specifications for Inland ECDIS Stamd&dition 2.0

4.1  Section 1: Performance Standard for Inland ESCDI

4.2  Section 2: Data Standard for Inland ENCs

4.3  Section 2a: Codes for Producers and Waterways

4.4  Section 3: Presentation Standard for Inland EBCD

4.5 Section 4: Operational and Performance Reqeinésn Methods of Testing and
Required Tests Results including its Sections 4b44n

5. IENC Domain in the S-100 Registry

6 IEHG Product Specification for Inland ENCs
7 IEHG Inland ENC Feature Catalogue

8. IEC Guideline 61174, Edition 3.0
9

. Annex IX, Parts Il to VI, of the EU DirectivedR6/87/EC: Requirements applicable
to radar installations and rate-of-turn indicators

10. Commission Regulation (EC) No. 414/2007 coriogrthe technical guidelines for
the planning, implementation and operational usevef information services (RIS)

11. DC “Recommendations on the main technical aperational parameters for the
radar installations used for the navigation onDaaube”, CD/SES 60/10, Budapest, 2003

12. UNECE Resolution No. 61, “Recommendations orrntémized Europe-Wide

Technical Requirements for Inland Navigation Vessdirst revised edition, Appendix 7,

“Requirements concerning lights and the colourighal lights on vessels, intensity and
range of signal lights on vessels and general teahspecifications applicable to radar
equipment”, ECE/TRANS/SC.3/172/Rev.1

13. UNECE Resolution No. 57, “Guidelines and Rec@ndations for River
Information Services”, first revised edition, ECIRANS/SC.3/165/Rev.1

Definitions of the features and attributes

Definitions of the features and attributes cardbgved from the Feature Catalogue
for Inland ENCs (Appendix 1.1 to these technicadfications).
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Termor

Abbreviation Definition Source
Acronym 6-character-code of the feature/of theétaite 3
AlS Automatic Identification System: An automatimnamunication and identification 2

All information
density

Attribute

Attribute copied

CCNR

Cell
(chart cell)

CIE colour
calibration

Collection feature

Compilation scale

Datum

Datum, horizontal

Datum, vertical

system intended to improve the safety of navigaipmssisting in the efficient
operation of vessel traffic services (VTS), shiparing, ship-to-ship and ship-to-shore
operations.

All information density (all display) means the nragm amount of SENC information4.1
Here, in addition to the standard display, als@#ier objects are displayed,
individually on demand.

A defined characteristic of an entitygethe category of a light, the sector limits, the 3
light characteristics, etc.).

S-57/S-100 attributes (with theamplete list of attribute values) which were exeth 7
according to the requirements of Inland ECDIS.rfdlv attributes have the same name
like their source, but written in small case letter

«Central Commission for Navigation on the Rhineeinational commission based on <~ { Formatted: Bullets and Numpering

the “Convention of Mannheim”. Current Member Staies Belgium, France, Germany,
the Netherlands and Switzerland. The most impodadtpermanent objectives of
CCNR are:
» Prosperity of inland navigation on the Rhine an&imope
« Maintenance of the high level of safety in inlaravigation and its
surroundings

A cell is a geographical area containing Inland EdN(a. 3

Procedure to confirm that the colour specifiedH®IS-52 is correctly reproduced on 2
the ECDIS display.

Type of feature containing imhation about the relationships between other featur 3

The scale with which the chaidrimation meets the IHO requirements for chart 6
accuracy. It is established by the producing Hydapbic office and encoded in the
ENC.

A set of parameters specifying the referesucéace or the reference coordinate syster
used for geodetic control in the calculation of chieates of points on the earth.
Commonly, datum are defined as separate horizanthvertical datums. For the
practical use of datum, it is necessary to haveoomaore well distinctive points with
coordinates given in that datum.

A set of parameters specifyirgyrisference for horizontal geodetic control, comiyon 6
the dimensions and the location of a referencpsld. (The horizontal datum must be
WGS 84.)

A surface to which elevations andfepths (soundings and tide heights) are referred6
For elevations commonly a level (equipotentialface, approximately the mean sea
level is used, for depths in many cases low water.
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Termor
Abbreviation Definition Source
DC Danube Commission; one of the most ancientnatiwnal river commissions based on

Differential GPS
(DGPS)

Display base

Display scale

EBL
ECDIS

Edge

Electronic chart

ENC

ENC cell

Enumeration

Exchange format

Exchange set

the Belgrade Convention of 1948, currently undeisien. Current member States:
Austria, Bulgaria, Croatia, Germany, Hungary, Rejputif Moldova, Romania, Serbia,
Slovakia, the Russian Federation and Ukraine. Thst important objectives of DC are:
 Prosperity of the Danube navigation and its futegration into the
European system of transport by inland waterwagt; an
» Maintenance of the high level of safety of navigatby the Danube.

A form of GPS in which the reliability and accuraage enhanced by broadcastinga 4
time-varying correction message from a GPS momitpreceiver (differential mode) at
a known position on shore. The corrections areafgdmatically into the GPS receiver
on-board and used to compute an improved position.

Minimum information density; meansriiaimum amount of SENC information that s
presented and which cannot be reduced by the apgcainsisting of information that is
required at all times in all geographic areas amteuall circumstances.

The ratio between a distance onigmgay and a distance on the ground, normalised 2
and expressed as a ratio, e.g. 1:10 000.

Electronic Bearing Line 4.5

Electronic Chart Display and Information $yst A navigation information system 1
which can be accepted as complying with the upate-dhart required by regulation
V/20 of the 1974 SOLAS Convention, by displayintested information from a system
electronic navigational chart (SENC) with positibimormation from navigation
sensors to assist the mariner in route planning-amig monitoring, and if required
display additional navigation-related information.

A one-dimensional spatial object, locatedwry or more coordinate pairs (or two 3
connected nodes) and optional interpolation pararset

Very broad term to describe thieadhe software, and the electronic system, capaibl 2
displaying chart information. An electronic charayror may not be equivalent to the
paper chart required by SOLAS.

Electronic Navigational Chart; The data basmdardized as to content, structure and.
format, issued for use with ECDIS on the authaoitgovernment authorized
hydrographic offices. The ENC contains all the thaiormation necessary for safe
navigation and may contain supplementary infornmaitoaddition to that contained in
the paper chart (e.g. sailing directions) which rbayonsidered necessary for safe
navigation.

The geographic division of ENC data fostdbuting purposes. 8

A specific quality or quantity assigmedn attribute (e.g. “leading light”, the limign 7
angles, the code specifying the light's colour e attribute).

A specification for the structund arganization of data to facilitate exchange leetw 2
computer systems.

Set of files representing a compdetgle purpose (i.e. product specific) data tramsfe2
For example, the ENC product specification defime®xchange set which contains one
catalogue file and at least one data set file.
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Termor
Abbreviation Definition Source
Feature An identifiable set of information. A feaumay have attributes and may be related ta

Feature catalogue

Feature
copied

Feature Data
Dictionary

File

Geo Feature
Geometric
Primitive

Heading

Head-up display

IEC

IHO

IHO registry

(IHO-) S-32 App.1
(IHO-) S-52

(IHO-) S-52 App. 1
(IHO-) S-52 App. 2

(IHO-) S-57

(IHO-) S-57 App. A

other features.

A digital representation of all or a part of anignby its characteristics (attributes), its
geometry, and (optionally) its relationships toestfeatures (e.g., the digital description
of a light sector specifying, amongst others, selatats, the colour of the light, the
visibility range, etc., and a link to a light towdfrany).

The comprehensive list of cugréentified features, attributes and enumerations 7
which are allowed for the use in Inland ENCs.

S-57 features (with their complete set of attribyitghich were extended according to 7
the requirements of Inland ECDIS. All new featunaese the same name like their
source, but are written in small case letters.

A feature data dictionary specifies independers séfeatures and attributes that may
be used to describe geographic information in &quéar context.

A feature data dictionary may be used to develtgature catalogue.

An identified set of S-57 records collecteddther for a specific purpose. The file 2
content and structure must be defined by a proshetification.

Type of feature containing the deseeigharacteristics of a real world entity. 2

One of three basic geometric units of representagoint, line and area. 2

The direction in which the longitudinal a®if a craft is pointed, usually expressed aszn
angular distance from north clockwise through 36@rdes (true, magnetic or compass).

The information shown on the digitadar or ECDIS) is directed so that the vessel'®
heading is always pointing upward. This orientatorresponds to the visual view from
the bridge in direction of the ship’s heading. Ttvientation may require frequent
rotations of the display contents. Changing the’shiourse, or yawing of the vessel
may render this unstabilized orientation mode uabée.

International Electrotechnical Commission: Aternational (non-governmental) 2
organization which produces world standards foctelgal and electronical engineering
with the objective of facilitating internationahtte.

International Hydrographic Organization: Comaties the activities of national 2
hydrographic offices; promotes standards and pesvativice to developing countries in
the fields of hydrographic surveying and productidmautical charts and publications.

IHO Geospatial Information Infrastrugt Registry. A registry is the information system
on which a register is maintained. In the case-20& IHO hosts a registry that provides
a facility to store various registers of hydrograptelated information.

Hydrographic Dictionary — Glosgaf ECDIS Related Terms.

Specifications for chart content anspthy aspects of ECDIS. 2
Guidance on updating the EledttdNavigational Chart 2
Colour and symbols specificatidor ECDIS. 2
IHO Transfer standard for digital hydraphic data. 3
IHO Object Catalogue. 3
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Termor

Abbreviation Definition Source
(IHO-) S-57 App. B ENC Product Specifications. 3
(IHO-) S-62 ENC Producer Codes

IMO International Maritime Organization: Formerlglied IMCO, the IMO is the specialized®

agency of the United Nations responsible for maetisafety, efficiency of navigation
and prevention of marine pollution from ships.

Information Mode  means the use of the Inland ECIBISnformation purposes only without overlaid rad4.1
image.

Inland AIS AIS for the use in inland navigation anteroperable with (maritime) AlS — technically
enabled by amendments and extensions to the (mejilS

Inland ECDIS An Electronic Chart Display and Infation System for inland navigation, displaying4.1
selected information from a Inland System Electdwavigational Chart (Inland SENC)
and optionally, information from other navigatiaensors.

Inland ENC (IENC) Inland Electronic Navigational &h(IENC) means the database, standardized as to4.1
content, structure and format, for use with inlafettronic chart display and
information systems operated on-board of vessaisiting inland waterways. An
IENC is issued by or on the authority of a competgEvernment agency, and conforms
to standards initially developed by the Internagiddydrographic Organization (IHO)
and refined by the Inland ENC Harmonization Groém IENC contains all the chart
information necessary for safe navigation on inlaaderways and may contain
supplementary information in addition to that camea in the paper chart (e.g. sailing
directions, machine-readable operating schedute3,wehich may be considered
necessary for safe navigation and voyage planning.

Inland ENC Domain within the IHO Geospatial Information Infragture Registry dedicated for
domain Inland ENC — related entries.
Inland SENC Inland System Electronic Navigationhb@: A database resulting from the 4.1

transformation of the Inland ENC by Inland ECDIS$ &ppropriate use, updates to the
Inland ENC by appropriate means and other datacadgi¢he mariner. It is this
database that is actually accessed by the Inlaml & @r the display generation and
other navigational functions. The Inland SENC misp &ontain information from other
sources.

INT 1 International chart 1: Specification of synid@bbreviations and terms to be used in the
International Chart Series of IHO. (Provides thartliser with a key to symbols,
abbreviations and terms used on charts compiledéordance with the “Chart
Specifications of the IHO").

Contains description entries for features andmattes. Can be seen as the reference to
the legend of paper charts.

Integrated display means a head-up, relative-mgticture consisting of the Inland SENC overlaidhwit 4.1
the radar-image with matching scale, offset andntation.

Look-up table A table giving symbology instructiaasink SENC objects to point, line or area 2
symbolisation and providing display priority, ragarority, IMO category and optional
viewing group.

M-4 Gives chart specifications of the IHO for cofim nautical charts, together with agree?l
symbols and abbreviations adopted for general ydéddmber States. Provides also
regulations for INT Charts.

Contains description entries for features andtattes.

51



ECE/TRANS/SC.3/WP.3/2012/10

Termor
Abbreviation Definition Source
Meta object A feature which contains informatiomabother features. 2

Navigation Mode means the use of the Inland ECBIS6nning the vessel with overlaid radar image. 1 4.

North-up display Information shown on the displegd@r or ECDIS) with the north direction upward. 2
Other navigational Navigational Information not contained in the SENi@t may be displayed by an 2
information ECDIS, such a radar information.

Overscale Displaying data at a larger scale tham# compiled for. 2
Own-ship The term which identifies the vessel uptiich an ECDIS is operating. 2

Own ship’s safety The contour related to the own ship selected byrtagner from the contours provided2
contour for in the SENC, to be used by ECDIS to distingwstthe display between the safe and
the unsafe water, and for generating anti-groundiagnms.

Performance Standard developed under the authority of IMO tecdbe the minimum performance 2
standard for ECDIS requirements for navigational devices and othénfjs required by the SOLAS
Convention.

Adopted by IMO 23 November 1995 as Assembly regmiuand published as Annex to
IMO Resolution A19/Res 817 (15 December 1995).

Pick report (feature The result of querying a displayed point-symbalelor area for further information 2
report) from the data base which is not represented bgyheol.

Presentation library A set of mostly digital specifications, composedwibol libraries, colour schemes, 2

for ECDIS look-up tables and rules, linking every feature attdbute of the SENC to the
appropriate presentation of the ECDIS display. BheH by IHO as Appendix 2 of its
Special Publication No. 52 (S-52).

Product A defined subset of the entire specification corebimith rules, tailored to the intende2
specification usage of the transfer data. (The ENC Product Bpaion specifies the content,
structure and other mandatory aspects of an ENC)

(Radar) range Distance from the radar antennainkord navigation the radar range has to be 9
sequential switchable according to the CCNR RadsyuRations.

Relative motion A relative motion display shows the chart inforroatiand radar targets, moving relatize

display to the vessel position fixed on the screen.

Route planning An ECDIS function in which the aiedisplayed which is needed to study the intended
route, to select the intended track, and to maskrick, its way points and navigational
notes.

SCAMIN The minimum scale at which the feature mayuked e.g. for ECDIS presentation. 3

SENC System Electronic Navigational Chart: A dadae resulting from the transformation o2

the ENC by ECDIS for appropriate use, updateseéd=NC by appropriate means and
other data added by the mariner. It is this date lbaat is actually accessed by the
ECDIS for the display generation and other navageti functions. The SENC may also
contain information from other sources.

Spatial object An object which contains locatiofoimation about real world entities. 2

Standard display Standard Information Density méhaslefault amount of SENC information that shail1
be visible when the chart is first displayed on EE frst.
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Termor
Abbreviation Definition Source
UNECE United Nations Economic Commission for Europganizes cooperation on economic

and sectoral issues between its 56 member coumdksling all EU and non EU
European States, Commonwealth of Independent Stateblorth America. In the
transport area, UNECE promotes the facilitatiomt#rnational road, rail, inland
waterway and combined transport, particularly tigtothe improvement of transport
infrastructure, simplification and harmonizationaafministrative border crossing
procedures and through the harmonization of teehnéjuirements.

Vessel Tracking andThe function of maintaining status information loétvessel and — if needed — combind®

Tracing

with information on cargo and consignments [tragkiand the retrieving of information
concerning the whereabouts of the vessel and eeifled — combined with information
on cargo, consignments and equipment [tracing].

True motion display A display in which the own velsand each radar target moves with its own truganp 2

User-defined
settings

VRM
WGS 84

while the position of all charted information remsiixed.

Means the possibility to use and store a profildisplay and operation controls- 4.1
settings.
Variable Range Marker. 4.5

WORLD GEODETIC SYSTEM: The geodetic basrstiie “Navigational Satellite 6
Timing and Ranging — Global Positioning System” (8T AR-GPS), which enables
the surveying of the earth and its entities and deagloped by the United States
Department of Defense. This global geodetic refegesystem is recommended by IHO
for hydrographic and cartographic use.
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