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Introduction

The International Conventidior the Safety of Life at Sea (SOLAS) includes a requirement for all ships to
carry upto-date nautical charts and publications for the intended voyage. Proghgssom 2012, the
chart carriage requirement for certain classes of vessels is to be satisfied by electronic means usinc
Electronic Chart Display and Information System (ECDIS).

Feedback from those involved in the use of charts and electronic chaystgms including
manufacturers, distributors, users, ship owners, regulatory authorities, pilots, harbour authorities a
others indicates a requirement to provide guidance on the regulations and the status of equipreent th:
available in the market ¢iay. In particular the differences between the various types of equipment and th
differences between the various types of chart data offered to users are unclear with respect to
regulations in place.

This document has been produced to help clarifyesohthe uncertainties. It is not intended to replace or
amend national or international rules and regulations. Readers should always refer to the relevant natic
administration or Flag State for the latest detailed information.

This document consists af number of interrelated sections. This first section contains information on
various aspects of electronic charts and electronic chart display systems in the form of questions &
answers. The main emphasis is on what can be used to satisfy the SOQlidgecaquirements for charts.

Section 1: Overview of electronic charting and regulations

Section 2: A list of points of contact for detailed information on Flag State Implementation
of ECDIS

Section 3: ECDIS Training

Section 4: Technical aspects of eleahic charts

Section 5: Appendix: References, glossary, further reading
This document may be downloaded from the IHO websitétat//www.iho.int

Links to pages on the IHO web site containing related documents canrakeifictheReferencesection.

Edition Feedback
Feedback from readers on any aspect ofltteiment is welcome.
Send feedback to

tsso@iho.int

or

OrgansationHydrographique Internatioral
4b, QuaiAntoine ler

B.P. 445

MC 98011 MONACO CEDEX
PRINCIPAUTE DE MONACO

Document History

This document was originally produced by Hydrographic Offices from the two Regional ENC
CoordinationCentres (RENCsRPRIMAR andIC-ENC. In 2008 2nd edition of the publication, produced

by the PRIMAR and IGENC Joint Information Working Group (JIWG), was adopted by the IHO.
Following further revision it was published danuary2010 as IHO publication-86. Edition 1.1.0has
beenpreparedby thelHO ENC Standards Maintenance Working Gr¢dggNCWG)in order to correct and
update content that fahanged since Edition 1.0.0.
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Section 1: Overview of Electronic Charting and R equlations

Regulations

The International Maritime Organizati (IMO) is the United Nations orgamaition that is concerned with
maritime transportation. The 1974 Convention for the Safety of Life at Sea (SOLAS), together witl
subsequent amendments, has been adopted by the Member States of the IMO. Chapter V of SOL
specifies the requirements for the navigational equipment to be used on board ships entitled to fly the f
of a party to the SOLAS Convention.

IMO Member States are obliged to adopt IMO rules and regulations, such as those in SOLAS, into th
nationallegislation. However, only when the requirements of the Convention have been incorporated in
national legislation do they take effect for the individual ships registered by that State. This process
incorporation into national legislation may vary franfew months to several years.

The State in which a ship is registered and hence which flag it is flying is known as the Flag State. It is t
nati onal maritime administration representing
SOLAS cariage requirements (Flag State control).

The national maritime administration is also responsible for Port State control. Ships arriving at a port m
be subject to Port State control by local officials (Port State Control OffiderS CO06 s ) . fAtook t

is based on Flag State regulations and international agreements. Port States cooperate within regior
apply consistent standards; for example, the European nations and Canada cooperate under the umbre
the Paris Memorandum of Understandingr{® MOU).

What are the IMO requirements that apply to the carriage of nautical charts?

What is a nautical chart?

Nautical charts are special purpose maps specifically designed to meet the requirements of mar
navigation, showing amongst other things tlep nature of the seabed, elevations, configuration and
characteristics of the coast, dangeosites, maritime limitsand aids to navigation.

Nautical charts provide a graphical representation of relevant information to marin@tarfioing and
execuing safe navigation.

Nautical charts are available in analogue form as paper charts, or digitally as electronic charts.
The requirements for the carriage of nautical charts are laid down in SOLAS Chapter V.
The relevant regulations are:

- Regulation 2, whih defines the nautical chart

- Regulation 19, which specifies the equipment (including charts) to be carried on different types ¢
ships and

- Regulation 27, which specifies the requirement to keep charts and publications up to date.

IMO SOLAS V/2 1974daended):

2.2 Nautical chart or nautical publication is a speemlrpose map or book, or a specially compiled database
from which such a map or book is derived, that is issued officially by or on the authority of a Government,
authorized Hydrographic Offe or other relevant government institution and is designed to meet the
requirements of marine navigation.*

Footnote to regulation 2.2

* Refer to appropriate resolutions and recommendations of the International Hydrographic
Organization concerning the éudrity and responsibilities of coastal States in the provision of
charting in accordance with regulation 9.
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IMO SOLAS V/19 1974 (as amended):
19.2.1 All ships irrespective of size shall have:

19.2.1.4 nautical charts and nautical publicationsto planandsdp | ay t he shipbés route
and to plot and monitor positions throughout the voyage. An electronic chart display and information system
(ECDIS) is also accepted as meeting the chart carriage requirements of this subparagraph. Shijgh to w
paragraph [2.10] applies shall comply with the carriage requirements for ECDIS detailed therein;

19.2.1.5 backup arrangements to meet the functional requirements of subparagraph 2.1.4, if this function is
partly or fully fulfilled by electronic meats

Footnote to regulation 19.2.1.5

* An appropriate folio of paper nautical chamsay be used as a baok arrangement for ECDIS.
Other backup arrangements for ECDIS are acceptable (see Appendix 6 to resolution A.817(19), as
amended).

IMO SOLAS V/gadsamended)

Nautical charts and nautical publications, such as sailing directions, lists of lights, notices to mariners, tide
tables and all other nautical publications necessary for the intended voyage, shall be adequate and up to date.

The three regulans referred to above show that depending on the class of vessel, the carriac
requirement for charts can be fulfilled by:

- Carriage of official and up to date paper chasts

- Carriage of a typapproved ECDIS (in accordance with the requirements ofl@ ECDIS
Performance Standards) supplemented by an appropriateupaakrangement, and up to date
Electronic Navigational Charts (ENC).

What is an electronic chart display system?

An electronic chart display system is a general ternafoonfiguration belectronic equipmensoftware,
and nautical chartdatah at i s capable of displaying a vesse

There are two classes of electronic chart display systéne first is an ECDIS (Electronic Chart Display
and Information System), which can meet IMO/SOLAS chart carriage requirements. The second is &
ECS (Electronic Chart System), which can be used to assist navigation, but does not meet IMO/SOL;
chart carriage requirements.

ECDIS

ECDIS equipment is specified in thlidO ECDIS Performance StandafseeResolution MSC.232(82s
follows:

Electronic Chart Display and Information System (ECDIS) means a navigation information system which, wit
adequate back up arrangements, can be accepted as complying withtthdatechart required by regulation
v/i19 & V/ 27 of the 1974 SOLAS Convention as amend

Where the term ECDIS is used in this document, it means those navigational electronic chart systems,
have been tested, approved and certified as compliant witivtBeECDIS Performance Standard and
other relevant IMO Performance Standards and thus are compliant witBQbB¢S chart carriage
requirementgontained in SOLAS Chapter V.

The IMO MSC.1/Circ.1503as amendedT i r ¢ u |[EEDIS- Guidante for Good Practéd , adopt
MSC 95 in June 2015, provides useful references on ECDIS matters.
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ECS
ECS is specified in ISO 1937803 as follows:

ECS is a navigation information system that electronically displays vessel position and relevant nautical cha
data and ifiormation from an ECS Database on a display screen, but does not meet all the IMO requirements f
ECDIS and is not intended to satisfy the SOLAS Chapter V requirements to carry a navigational chart.

ECS equipment ranges from simple hand held GPS endbélaces to sophisticated staabne computer
equipment interfaced to ship systems.

What kinds of electronic charts are available?

There are two types of electronic chantasterchartsand vectorcharts A raster chart is a scanned and
passive image dd paper chart, whereas a vector chart is a digital database of all the objects (points, line
areasetc.) represented on a chart. See Section 4 for further technical details.
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Example of a raster chart

1 Seehttp://ww.iso.org/iso/catalogue detail.htm?csnumber=33801
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What are official charts?

According to SOLAS V(seeabovg, charts issuethy or on the authority of a Government, authorized
Hydrographic Office or other relevant government instituti@me official and may be used to fulfil
carriage requimments (provided they are kept up to date).

All other nautical charts are by definition not official and are often referred tmeaf$icial or private
charts. These charts are not accepted as the basis for navigation under theCaOL&8 ion

There ar@dwo kinds of official digitalnauticalcharts commonly available; Electronic Navigational Charts
(ENC) and Raster Navigational Charts (RNC).
What is an ENC?

ENC stands for AEI ec AmBENCisa vddtar\chad, sssuedoon ar lon bEddlA r t ¢
Government adfficiddchalty dlseee)i t hat relevammlplO stamdarddény other t h
vector chart data is unofficial and therefore does not meet the SOLAS chart carriage requirements

ENCs have the following attributes:
- ENC contents based oihe latessource datavailable tahe relevantHydrographic Office
- ENCs are compiled and encoded accordintipéanternational standardset by the IHQ

- Positions on ENCs are referred to the World Geodetic System 1984 Datum §MGThisis
directly compatible with GNSS positions;

- ENCs are issued only byr on the authority oh Government, authorized Hydrographic Office or
other relevant government instituticemd

- ENCsareupdated with official update informatidhat is normallydistributed digitally.

S-66 Edition 1.1.0 January 2018



ENC data displayed on an ECDIS

How do I recognise an ENC?

When | am buying

Only authorized user service providers and their distributors sell EN@serally under licence
agreementandthe delivery ofENC Updatanformation(the eqgivalent to the Notices to Mariners system
for paper chartsjs an essential part of their services. These user service providers are appointed eitt
directly by the originating Hydrographic Office or by a Regional ENC Coordinating Centre (RENC)
acting onbehalf of its participating Hydrographic Offices.

Some national Hydrographic Offices distribute their ENCs directly teuseds. Where this occurs, ENCs
(including Updates) must be downl oaded from th

When used inmECDIS

An ECDIS distinguishes EN@atafrom unofficial data. When unofficial data is used, ECDIS provides
mariners with a continuous warning on the screen that they must navigate by means of an official, up
dateENC, RNC orpaper chart.

If unofficial data is displayed on ECDIS, its boundaries are identified by a special line style fi-o n e

sidedo RED I ine with the dcoramiogitre unoffictalrdaik e on t h
ENC
ol
unofficial data

Boundary between ENC and unofficial data

The mariner can alssele¢ the appropriat&CDIS functionthatinterrogats the chart display to obtain the
chart detailssuch asnformation onthe dataoriginator, editiomumber and status of updating.
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What ENCs are available?

In addition to RENC and national dime catalogus, he International Hydrographic Organization (IHO)
provides an interactivENC Coverage Catalogus www.iho.int> ENCs& ECDIS >ENC Availability
that showgheavailability status of ENGworldwide.

The illustration below shows the front page of the catalogue

IHO online catalogue for coverage and availability of ENC

How are ENCs protected from Unauthorised Changes?

The majority of ENCs are made available to the-esers in a protected form using the IHGBSENC

data protectiorscheme. $3 protection ensures the integrity of the ENC data in all transactions betweer
the service provider and the ender. Tle protection scheme enables ECDIS to confirm the
authenticity of the supplied information.

S-63 definesthe mechanism for encrypting ENC information and applying a digital signature to enable
authentication of the chart data &y ECDIS ECDIS uses require an individualdecryption key to access
and view the ENC data protected by B3 scheme. Each ENE€ell is encrypted with a different key.
The decryption keys are providedtotheend er as 6 Cel | Per mi & Bdcrypion E I
keys ae unique and apply to specific ender systems. As a consequence, they cannot be exchanged
sharedbetweerdifferent ECDIS installations

The operation othe ENCprotection scheme should not add any operational overhe&CiotS users.

All aspects oENC decryption and authenticatishould béhandled automatically by the chart system. An
ECDIS user will occasionally receive new Cell Permits from their service provider when their ENC
subscription is renewed or there are changes to the ENC chart dh#iupdated Cell Permits must be
imported into the ECDIS to enable it to automatically process new ENC deliveries and updates.

A few natioral Hydrographic Officedlistribute their ENCs without using encryptiohll ECDIS are able
to access and displayagbeunencryptedENCs.

Are there other ways that ENCs can be distributed?

As well as distributing ENCs in the IHO-% format, the IHO has approved the distribution of ENCs in
the inter-iak mdmaohiohei ndividual E C D¢ f6r thia donmmudf a c |
distribution is SENC distribution (SysteBENC distribution). SENC distribution can improve the speed of
loading ENCGdata in some ECDIS equipment. The IHO requirements are that service providers offerin
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SENGdistribution must have the smpment of theproducerHydrographicOffice of the ENCs, and must
also use type approved processes to ensure that the integrity ebthéo®nat ENC data is maintained
during the conversion to a SENC format.

What is an RNC?

RNC means fARasChar Navi BaACsomale digital raster
conform to IHO Product Specification&. In accordance witlthe SOLAS V definition of anautical
chart, RNCs can only be issuby, or on the authority of, a Government, authorizedrdgraphic Office

or other relevant government institution

RNCs have the following attributes:
- RNCs are a facsimile of official paper charts;
- RNCs are produced accordingtb@ international standardset by the IHQ
- RNCs are regularly updated with iafal update informationThis isdistributed digitally.

The IMO ECDISPerformance Standaslates that where ENCs are not available, RNCs may be used in
ECDIS to meet the chart carriage requirements. However, when an ECbEBigsised withRNCs the
RNCsshoul d be us ean appmpriate fole rof upy totdéte pAper charts See s e
AMeeting carr withB€DI&8quirements

The option to use RNCs in ECDIS will steadily reduce as more and more ENCs become available.

RNCs when used in ECDIS0 not provide the same level of functionality that is provided by ENCs. The
limitations of operating with RNCs are outlined Appendix 2 ofI MO MSC.1/Circ.1503(as amended)
ECDIST Guidance for Good PracticeGuidanceon char t dat umo o poaitiorsis t h e
provided inIMO SN.1/Circ 255.

How are ENCs and RNCs kept up to date?

In order to meet the requiremewtsSOLAS V/27, nauticalcharts must be kept up to date by incorporating
Notices to Mariners and other chart updates issued by Hydrogréfices.(SeeStage 9 in IHCS-65 -
ENCs: Production, Maintenance and Distribution Guidgnce

ENCs and RNCs amormallykept up to date by applying regular update information to the chart data via
adigital data file. The update file may be transferbgdvireless transmission, on a suitable media, such

as a CDROM. In these casa the updating of the chart database is done automatically by the ECDIS.
Another standard function of ECDIS is the capability to update the ENC manually. This meyubved
whena digital update is not availabte a hydrographic office has issued update information in a non
digital form.

ENC and RNC updates agenerallysupplied to shipsonGROM but oéremote updat
(or, when in port, shore based) telsgounications is becoming more and more comniast ENC
service providersiow also provideupdating services usingreail, the worldwideweb and otheremote
means. Details may be obtained from ENC distributors.

Is it possible to check that all updates have been applied to an ENC?

Updates to ENCs are sequenti@he sequence is unique to each ENC. During the updating process
ECDIS always checks that all updates in the sequence have been applied. If an update is missing ther
ECDIS will indicate this. lis not possible to load later updates uatiy earlieupdate have beempplied.

An ECDIS maintainsrainternallist of theupdates that have been applied and the date of their application.
Theformatand content of an 0 ENCifiddmndanexeC oSlHGstandard-&e p o
AIHO Data Protection Scheme. Such a status report i's desi gl
ENCs within the ECDIS SENC, and can be generated by the ECDIS user. Some ENC service provids
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(for example RENCs)alo provide additional to-mdat edngene
ENCs in the SENCIf ECDIS is not able tagenerate such a reppECDIS uses should create and
maintaina list of updates manuallfeNC distributos should beable to providemariners withdetails of

the latest ENC edition and update numbargorce It is also possible to refer to traditional sources of
update information, such as Notices to Mariners for paper chartscré@scheck andverify that
correspondindENC updates &ve been applied.

Port State Control officerare likely to refer tahe updatestatus reporfunction of ECDISto verify that
ENCs are being kept up to date in accordance with SOLAS V Regulation 27.

A closer look at ECDIS

ECDIS equipment is specified ihe IMO ECDIS Performance Standards (IMO Resolution MSC.232 (82)
as follows:

Electronic Chart Display and Information System (ECDIS) means a navigation information system which, with
adequate back up arrangements, can be accepted as complying withtthéate chart required by regulation

V/19 & V/27 of the 1974 SOLAS Convention, as amended, by displaying selected information from a systel
electronic navigational chart (SENC) with positional information from navigation sensors to assist the mariner

in route planning and route monitoring, and if required display additional navigattated information.

ECDIS is a ship borne navigational device and as such the rules governing its use come under
jurisdiction of the IMOthroughSOLAS. The IMO has adoptgzerformance standards for ECDIS (IMO
ResolutionMSC.232 (82)and subsequent amendments). ECDIS equipment must be certified as meetir
these performance standards if it is to be used to meet the chart carriage requirements of SOLAS V/
Certification of EDIS equipment is achieved through tyiestingand certification

Within an ECDIS, the ENC database contains chart information in the form of geographic object
represented by point, line and area shapes, carrying individual attributes. Appropriate sneslemi

built into theECDISto query the data, and then to use the information to perform various navigatidnal
monitoringfunctions (such as, argrounding surveillance) and to generate a elikatdisplay.

The presentation of ENC data on a scrd@aplay is specified in IHO standard552 Spécification for
Chart Content and Display Aspects of ECBIBhe style of presentatiatefinedin S-52 is mandatory.

How is an ECDIS approved and by whom?

To meet SOLAS requirements an ECDIS must be certifiethtov it conforms tdhe IMO Performance
Standardor ECDIS This is achieved throughe type approvahnd certificatiorprocesssrecognised by
the relevant Flag State.

Type approval is normally conducted by recognized techmiggdnizationsor by marire classification
societies approved by Flag States. However in some countries the maritime administration conducts t
approval themselveslany Europeargovernmentfiave agreed to mutual recognition of their ECDIS type
approval certificate$ indicated lythesec al | ed A Wheel Mar ko sign whi c
Maritime Equipment Directive of the European Un{®MED).

ECDIS type approval testing is conducted using test standards and procedures developed by
International Electrdechnical Canmission (IEC) Theseare based on the IMO Performance Standard for
ECDIS andhe supportingHO standardslHO S52, S-57, S63, S64). The S64AIHO Test Data Sets for
ECDISOis used for type approval testifigot for mariners)andthe IEC testing staraald for ECDIS is IEC
61174 (See:www.iho.int > ENCs& ECDIS > Information on IHO Standards related to ENC and
ECDIS.

Is there a need to keep ECDIS software updated?

If ECDIS software is not upgraded to read ENCs based on the latest versionSesiHeNC Product
Specification or to use the latest version of tHe23°resentation Library then the ECDIS may be unable to
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correctly display the latest pppved chart symbols. If an ECDIS is unable to interpret and draw any newly
introduced chart symbol it will display a question mark (?) instead. Additionally there will be a possibility
that alarms and indications for any newly introduced features mayeradtivated even though they have
been included in the ENC. Because of this, the IMO have issued guidance on the maintenance of ECI
software iNIMO MSC.1/Circ.1503as amendedtCDIST Guidance for Good Practice

ECDIS users should ensure that the@HS software always conforms to the latest IHO standards. This
shoul d be av abolba bfluen cftriooom tihne tihe sof t war ARlistofr f
the current IHO standardelevantto ECDIS software is maintained in the ENC/ECDIStisecof the

IHO website(Seewww.iho.int > ENCs& ECDIS > CurrentENC andECDIS Standards

Is there a mandatory requirement to carry ECDIS?

In July2002 an amendment to Chapter V of SOLAS came into force. This amendment included a speci
referencaéo ECDIS and stated that it

€ may ddosfulfilttee ehart carriage requirements of Regulation 19

A further amendment to Regulation 19 adopted ineJRB0O9 requires that certain classes of vessel
ECDIS to meet the SOLAS V chart carriage requirements as follows:

Ship type ‘ Size ‘ New ships Existing ships
>= 500 GT constructed on or after 1 July 2 constructed before 1 July 2012
Passenger . N
ships notlater than the first survey* o
after 1 July 2014
>= 3000 GT constructed on or after 1 July 2 constructed before 1 July 2012
Tankers not later than the first survey* ¢
after 1 July 2015
>=10000 GT constructeoh or after 1 July 20] see below
>= 3000 < 10 000 GT| constructed on or after 1 July 4 -
>=50 000 GT - constructed before 1 July 2013
not later than the first survey* ¢
Cargo after 1 July 2016
ships, otherl 5 20 000 < 50 000 ( - constructed before 1 July:2013
than tanker! .
not later than the first survey* ¢
after 1 July 2017
>= 10000 < BDO GT| - constructed before 1 July 2013
not later than the first survey* ¢
after 1 July 2018

*Refer to the Unified int er plbAS tequlatiors (MSG.I/Cirt.1220)

Flag Stateauthorities may exempt ships from the requiremshtsvnaboveif thoseships will be taken
permanently out of service within two years after the implementation slateenfor othershipsof the
same class

In addition to SOLASV/19, ECDIS hasalreadybeenfixed asthe chartcarriage requirement in the High
Speed Craft Code of IMO (HSC). In December 2006 the 82nd session of the Marine Safety Committ
(MSC82) agreed amendments to 1994 and 2000 HSC Codeegitidrto ECDIS:

€ High-speed craft shall be fitted with an ECDIS as follows

New vessels Existing vessels
craft constructed on or after 1 July 2008 craft constructed before 1 July 2008, not later tha
2010.
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Meeting Carriage Requirements with ECDIS

Only a typeapproved ECDIS operating with up to date ENCs and with appropriateupagikangements
may be used to replace paper chart navigation. Where ENCs are not available, the SOLAS regulatic
allow Flag States to authorise the use of RNCs (togetite an appropriate folio of paper chartsjee
below.In all other cases the vessel must carryh@paper charts necessary for its intended voyage.

Back-up Requirements

No electronic systencan becompletely failsafe. The IMO Performance StandandECDIS therefore
requirst hat the #Aoverall systemo i ncl vimdepsendentchkehp a
arrangement that provides:

- Independent facilities enabling a safe take over of the ECDIS functions in order to ensure that
system fdure does not result in a critical situatipand

- A means to provide for safe navigation for the remaining part of the voyage in case of ECDI!
failure.

However, these rather basic statements allow for considerable flexiBitity means thathere can be
various interpretations as to what are the minimum functional requirements, or what constitute
fiadequate backup arrangements.

There are two commonly accepted options:
- A second ECDIS, connected to an independent power supply and a s§@&positioninput;
- Up to date paper nautical charts sufficient for the intended voyage

Some Flag States may, however, permit other options (for exaraglrbased systems such @Shart
Radar o). Ship owners shoul d c on sgspécificgtidaece.r nat i

At the request ofhe IMO, the IHO has sought information from its member states on which paper charts
covering their territorial waters would lvensidered aappropriateto serve as hdackup to ECDIS. This
information is presented dhe IHO web site as part of the ENC coverage catal¢§aewww.iho.int >
ENCs& ECDIS > ENC Availability > Backup Paper Chatjs

What to do in areas without ENC coverage?

In 1998 the IMO recognised that it would take some years to conygitgtal coverage of ENCs. As a
consequencehe IMO ECDIS Performance Standard was amended by adding a new optional fmode
operation for ECDIS the Raster Chart Display System (RCDS) mode. In this mode Raster Navigationa
Charts (RNCs) can be used in ECDIS to meet the SOLAS carriage requirements for nautical chai
However, this is only allowed if approved by the Flag &witthe ship concerned. The intention of the
change was to provide the widest possible coverage of official electronic chart data for ECDIS in advan
of complete global coverage with ENCs alone.

IMO took note of the limitations of RNCs as compared toCENseeSection DiiDifferences Between
Raster Chart Display (RDCS) and ECDISf IMO MSC.1/Circ.1503as amendegl) As a consequence,
the revised ECDIS Performance Standard regtiva when the RCDS mode is employed an ECDIS must
be used t aygapgrdpreate fole oftughto date paper charts

The following cfinition of an appropriate folio of up to date paper cha(&PC) was establishedy
MSC within appendix’ of ResolutionMSC 23282):

Appropriate Portfolio of up to date paper Charts (APC)ame a suite of paper charts of a scale to show
sufficient detail of topography, depths, navigational hazards, aids to navigation, charted routes, and routeing
measures to provide the mariner with information on the overall navigational environment. ThehaiHd
provide adequate loethead capability. Coastal States will provide details of the charts which meet the
requirement of this portfolio, and these details are included in a worldwide database maintained by the IHO.

S-66 Edition 1.1.0 January 2018


http://www.iho.int/
https://www.iho.int/srv1/index.php?option=com_content&view=article&id=394&Itemid=427&lang=en

18

Consideration should be given ftioet details contained in this database when determining the content of the
APC.

While paper charts are to be useith RNCs the underlying intention was, nevertheless, to minimise the
number of paper charts carried by a vessel when the RCDS mode was ezinfblol only to a level
compatible with safe navigatios statedby the IMQ, ship owners should consult their Flag State
regarding whether RCDS mode is allowed and under what conditions.

A web-based catalogue showing world coverage of all ENCs and RiN&gilable on the IHO website
(http://www.iho.int> ENCs& ECDIS > ENC Availability).

In anyareas wherboth ENCsandRNCs areunavailable vessels must carry all the paper charts necessary
for the intended voyage.

Does your ECDIS system meet IMO chart carriage requirements?
ECDIS Carriage Requiremerita summary

Are ENE
available for areg YES NO YES NO
of operation?
What D|g|tal_ ENC (coverage at{ RNC (coverage at ar
Charts are bein appropriate scale fi appropriate scale fol RNC Private charts (6)
used in the ECD

navigation) navigation)

by the mariner?

Whabackup Independent ECD| Independent ECDIS
system is or othebackup othebackup solution None required (3) None required (3)
required? solution required required

What are the A nappfiopriae f o| All up to date pape

All up to date pap¢

requirements fo
the carriage of

None needed (1)
(except backup is a

up to date paper chart
be used in conjunctio

charts required for s3
navigation in areas|

charts required fo
safe navigatidor the

S-66 Edition 1.1.0

Official paper | folio of paper ctgr| with the ECDIS in RC where ENCs are intended vovage
charts? mode available yag
How is th(_a ECDI As an ECDIS As an ECDIS in RCD| As an ECDIS in RCI As an ECS
operating? mode mode
Does the ECDIS
fulfil Chart
Carriage YES (1) YES (2) NO (4) NO(5)
Requirements?
Notes:
1) Some Flag States may require specific coentation to allow this.
2) Requires approvaliFbahAgv&saeclkedsdeFli ags.Stmata@i ng of odbap
3) Backup system is only required if ECDIS is intended to meet carriage requirements
4) For ECDIS to fulfil Carriage requirements vessels mustiEldCs where these are available
5) Paper charts (not the ECDIS) must remain the primary means of navigation
6) If private charts are used in an ECDIS the system is regarded as operating as an ECS. ECDIS operating as E

ECS systems meeting RTCM or IEC stamf$aor Private charts meeting 1SO standards being used in EGDIS
not meet IMO chart carriage requiremnis.

It should be noted that interpretations betwEkay Stateadministrationsnay vary. Additionally in some
countriesFlag State administrationswill require tocheck the equipment on board before issuing any
certificates.Prospective ECDIS sess should consulthe v e s sHady Siase administrationfor detailed
information.
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Can chart format names indicate carriage compliance?

There has been muchrdasion regarding the names used to describe electronic chart distribution formats
The diagram below is intended to clarify this. From the diagram it can be seen that the same distributi
format can be used for the delivery of bdirivated nof producel officially by or on the authority of a
Government, authorized Hydrographic Office or other relevant government institatidrjfficial chart
data. For example, 06BSBO0 is the term used for
term isalso used for the distribution of private raster chart data in other areas (for example, in Europe
waters).

There can also be confusion with EN@sd EndUser Service Providers packag&sivate vector chart
data delivered in 57 format does not med¥lD requirements and should never be described as an ENC.
Similarly private vector data delivered in a SENC format can be mistaken as being ENCs delivered in t
same SENC format.

The most important factor to consider in determining whether data is oficidde electronic chart
producerrather than the format. Thaectronic chart producing authoridetermines the status and the
purpose for which the chart data may be used. The combination of the status of the chart data and
functionality of the partular device finally determines whether an electronic chart navigagions t e mo
operating as an ECDIS asan ECS.

Chart Private Official

originator

Chart Raster Vector i RNC (Raster) ENC (Vector)
type | i

BSB S-57 ‘ ‘ i HCRF
E?(anl'lple.s of i BSB —I
distribution )

— ENC
S-57 encrypted (S-63)

— ENC
S-57 non-encrypted

SENC
E.g.: CMg3,
7CB,

formats — Mapmedia TX97 ‘— ; DirectENC
| Others Others |+
. ECDIS or ECS : ECS ECDIS ECS
Display i ECS mod [ |
system ECS mode -= mode ‘ RCDS mode ‘ ‘ ECDIS mode ‘ ECS mode

Examples of Electronic Chart Formats. Many ECS systems are able to use ENC or RNC data, however even when u
official charts thegymot be used to fulfil ECDIS carriage requirements in accordance with SOLAS chapter V

Examples of format names used by private data producers:

o0 CMB93 chart data produced byMap.
0 TX90 vector chart data produced by Transas

Acceptance of ECDIS by Port State Control Authorities

Ships arriving at a port are normally subject to Port State control. This is enforced by local ¢ficials
State Control Officers (PS@¥)) who refer to the relevant Flag State regulations and international
agreements. Nations haformed a number of regional groups to ensure consistent application of Por
State control.

In Europe, Port State control follows the guidance set out iriGuedelines for Port State Control on
Electronic Charts (Paris Memorandum of Understandinds ECDIS guidelines explain how a PSCO
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should assess whether a ship is using electronic charts in accordance with SOLAS requirements. Che
may include whether:

- The ship has documentation indicating that the ECDIS complies with theBEIQS Performance
Standards. In the absence of such documentation, the PSCO should seek confirmation from the F
State that the ECDIS does meet the statutory requirements;

- The ECDIS is being used for primary navigation. It should be established if the ECDIS is used i
ECDIS mode or RCDS mode or in both modes;

- There are written procedures onboard the vessel for using ECDIS;

- The master and watdteeping officers are able to produce appropriate documentatiorabert
ECDIS familiarization has beencompleted and demonstrafamiliarization with the ECDIS
equipment installed on board

- The ENCs (and any RNCs) used for the intended voyaggpaedateand
- There are approved backp arrangements available to ensure a safe transfer of the ECDIS function:
in the event of an EDIS failure and to provide safe navigation for the remaining part of the voyage.
Is there a need for ECDIS training?

ECDIS is far more than the image of a chart displayed on an electronic screen. ECDIS is a higr
sophisticated system which, besides ttavigational functions, includes components of a complex,
computerbased information system. In total, the system includes hardware, operating system, ECD
software (kernel and user interface), sensor input interfacing, electronic chart data, rulesdotagion

and display, status and parameters of alarms and indications, etc. All these items are accessed throuc
appropriate humamachine interface. As such, care must be taken when navigating with ECDIS to avoid

- Incorrect operation

- Misinterpretaton;

- Malfunctior or, even worse,

- Overreliance on this highkautomated navigation system

With any type of shipboard navigation equipment, it can only be as good as those who use it and what i
being used for. In the case of ECDIS and ENCs, if thenmais well trained then the system will provide
the relevant information that the mariner negdsrderto make good decisions and thereby contributes
significantly to safe and efficient navigation. Stated another way, an ECDIS is another tool to enab

mariners to perform their job better. However
Aoperational controlso is insufficient t o max
necessary.

What are the requirements for ECDIS training?

ECDIS and other electronic charting systems have become increasingly important in ship navigation a
are widely used either as a primary navigation tool or as an aid to navigation. The systems are compl
and require adequate and appropriate traimmayder to be operated correctly and safely. Without proper
training, these systems will not be used to their full potential and could under some circumstances incre
the hazard to navigation. TH®IO STCW (Standards of Training, Certification and Wekeeping) and

ISM (International Safety Management) codes put the responsibility firmly oship@wnerto ensure

that mariners on their vessels are competent to carry out the duties that they are expected to perform.
ship is fitted with ECDIS, thehipownerhas a duty to ensure that users of such a system are properly
trained in its operation and use before using it operationally at sea.
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On the 1st of January 2012, the A2010 Manila A
The amendhents include binding minimum ECDIS standards for the training and advanced training o
masters and navigating officers. They include

- Basic training intended to convey a basic level of competency. This is mandatory for masters al
navigating officersand require certification for the corresponding levels of competd@iepter I
of the Annex to the STCW Conventig@and

- TypeSpecific Training which should provide appropriate training on -spgrific ECDIS
equipment.Companies are responsible for emsg that seafarers employed on their ships are
familiarized with the installed ECDIS, bueafarers are not required to provide documentation
(certificates) of having completed this trainin@Regulation 1/14 of the Annex to the STCW
Conventionand IMO STCW.7 Circ.24(as amendedl)

The provisionsvereimplemented gradually during an interim period until 1 January 281 are nown
place.

To encourage effective ECDIS education, the IMO has approved a syllabus for a standardised mo
course for the genal operation and use of ECDIS (IMO Model Course 1.B¥May 2012 (at the 4%
STCW meeting), thdvlodel Course was revised and updai@mhnex to STW 43/3/1n order to make
provision for the generic use of ECDIS.

Courses based on this syllabus are offebg approved training institutions and maritime academies.
Maritime administrations can provide information on approved institutions. Some Flag States ha
developed their own training courses in ECDIS in order to be able to recognise the trainirogiesrtifi

Type-specific ECDIS training is normally available from tBEDIS equipment manufacturer.
Furtherinformationon ECDIS trainingcanbe found in Section 3 of this document.

What are the operational considerations when using ECDIS?

The IMO has recogsed that the adoption of a carriage requirement for ERI® 2012 is a very
significant change for the shipping industry and that there will need to be a careful transition both with
the ship operating companies, and onboard the ships of theirlfie2Zd08the IMO issued a Safety of
Navigation Circular(IMO SN/ Circ. 276 on fiTransitioning from paper chart to ECDIBavigatioro,
which has been superseded and is now included at Section F of IMO MSC.1/Cir@$5adended)
ECDISi Guidance for Good Practice

Navigating with ECDIS is fundamentally different from navigating with paper charts. Important bridge
work-processes are significantly affected, in particulag,voyage planning and voyage execution sask
These differaces require careful analysis and consideration.

Voyage Planning

ECDIS provides a number of additional planning functions and features such as the use of safety contol
various alarms and indications, and clexkddrop facilities for designating waypds and markers.
Whilst in many ways ECDIS makes voyage planning easier, it is still possible to make errors. Howewv:
these errors are likely to be of a different type to those encountered when using paper charts.

Even thoughworld-wide ENC coveragenas amnost been achievedanany vesselsnay, to some degree,
have to operate a dual, or even triple, system with a voyage covered by various combinations of EN¢
paper and raster charts. The planning and validation of an intended voyage has therefore tdssuesider
such as which chart types are available for the various segments of that voyage. The format of the voy.
plan is likely to differ from the traditional alphanumeric lists of waypoints used with paper charts ant
should include information on the umlity of connected electronic navigational devices such as GPS and
AIS and their actual alarm settings.
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It is essential to make use of thebuilt automatic chedkg functions provided by ECDIS when
validating and approving the voyage plan. Thought atsds to be given to ensuring that a backup to the
voyage plan on the ECDIS is available in case of equipment failure of the ECDIS or the connecte
sensors.

It is important that there i@ good understanding of the voyage plan by all bridge officerbatctliey are
prepared for the intended voyage. This should include information on equipment status and back
procedures.

Voyage execution

At the beginning of a voyage, as well as at any change of watch, officers should review the voyage pl
and agree thselected pre&ettings of functions, alarms and indicators to be used on the ECDIS.

Where vessels carry paper charts as well as an ECDIS, the role of the ECDIS paygketobarts should
be considered. If the ECDIS is used for real time navigation, @ueitety requirements regarding
monitoring of the progress of the voyage and marking of positions will need to be considered:

0 Are positions marked on paper charts solely for record keeping purposes?

o What steps are being taken to ensure that intended traeksed on the paper charts
correspond with the ECDIS information?

o0 Have the bridge procedures set in place by the shipping company been adapted for the use
ECDIS and are all persons concerned with the navigatidhe vessefamiliar with these
adjustnents

Over reliance on ECDIS

There is a tendency to put too much trust in compised systems anih the case of ECDIS, toelieve
implicitly in whatever is shown on the chart display. It is essential that officers remember to cross che
the displayednformation by all means available; especially by visual observation and comparison fromn
the bridge window and by watching the rad2ndge-procedures must be adapted appropriately and ENC
training must be carried out to minimise the potentially advewasequences.

More on ECS

All electronic charting systems, which are not tested and certified as meeting the IMO ECDIS
Performance Standards, are generically designatéB8 bse ct r oni ¢ Chart Syst ems
able to use ENCs, RNCs or other ¢hdata produced privately and could have functionality similar to
ECDIS.

Some ECDIS and ECS equipment manufacturers also produce private vector and raster data to use in
products. These private charts are usually derived from Hydrographic Offiee ghegsts or Hydrographic
Office digital data but these derived charts have no official status.

Hydrographic Offices do not take any responsibility for the accuracy or reliability of privately producec
charts. Where 8OLAS vessel operates with ECS, thaper chart remains thenly officially recognised
basis for navigation onboard. In these circumstances a vessel must retain and use a full folio of up to c
paper charts onboard, regardless of the type of electronic charts used.

Because ECS is not intéed to meet SOLAS chart carriage requirements, there is no IMO Performance
Standard for ECS.

The STCW and ISM codes place the responsibility firmly onsthip-ownerto ensure that mariners on
their vessels are competent to carry out the duties that thegxpected to perform. If a ship has an ECS
fitted for use and it is being used as an aid to navigatiorshipeownerhas a duty to ensure that users of
such a system are properly trained in its use before employing it operationally at sea, are @ware of
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limitations compared to ECDIS and the need to use paper charts to fulfil the SOLAS chart carriac
requirements.
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Section 2: List of Flag State Authoritie s

Note: This listas ofJune 2017s not exhaustivandis not kept upto-date.

Nation Website

Antigua & Barbuda

http://www.antiguamarine.com/

Australia

http://www.amsa.gov.au/

Bahamas http://www.bahamasmaritime.com/
Barbados http://www.barbadosmaritime.com/
Belgium http://mobilit.belgium.be/en

Bermuda www.bermudashipping.bm

Canala http://www.tc.gc.ca/eng/mariamenu.htm

Cayman Islands

www.cishipping.com

China

http://en.msa.gov.cn/

Cyprus http://www.shipping.gov.cy/
Denmark http://www.dma.dk

Estonia http://www.vta.ee/?lang=en

Finland http://www.liikennevirasto.fi/web/en
France http://www.ecologiquesolidaire.gouv if
Germany http://www.bsh.de/en/index.jsp
Gibraltar http://www.gibmaritime.com/

Greece http://www.hrs.gr/

Hong Kong (China)

http://www.mardep.gov.hk/en/pub servideshe.html

India

http://shipping.gov.in/

Ireland http://www.transport.ie/

Isle of Man http://www.gov.im
http://www.mit.gov.it/mit/site.php?p=cm&o=vd&f=cl&id cat org=34&id

Italy 218

Japan http://www.mlit.go.jp/index_e.html

Korea, Republic

http://www.krs.co.kr/eng/main/main.aspx

Liberia

http://www.liscr.com/liscr/

Malaysia

http://www.marine.gov.my

Malta

http://www.transport.gov.mt/

Marshall Islands

http://www.registetiri.com/

Netherlands

https://www.ilent.nl/

New Zealand

http://www.maritimenz.govt.nz/default.asp

Norway http://www.nisnor.no/
Panama http://www.segumar.com/
Philippines http://www.prc.gov.ph
Poland http://emsa.europa.eu/
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Russian Federation

http://www.rshead.spb.ru/en/index.php

Singapore

http://www.mpa.gov.sg/sites/utility navigation/Contact_info.page

South Africa

http://www.samsa.org.za

St Kitts & Nevis

http://www.stkittsnevisreqistry.net/

St Vincent & Grenadine

http://www.svgmarad.com/home.asp

Sweden https://transportstyrelsen.se/engghng/

Thailand http://www.mot.go.th/about.html?dsfm_lang=EN&id=7
United Kingdom http://www.mcga.gov.uk

USA http://www.marad.dot.gov/

Vanuatu http://vanuatuships.com/content/view/107/43/
Vietnam http://www.vr.org.vn/VRE/homeNE.aspx
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Section 3: ECDIS Training

See also Appendix 3 of IMO MSC.1/Circ.15@% amendedtCDIST Guidance for Good Practice

Training O bjectives

The overall objective of ECDIS training is to enhance navigation safety. In rather general terms, th
includes

Safe operation adhe ECDIS equipment
o0 Use ofthefunctionsfor route planning and monitoring
o Proper action in case of any malfunction

Proper use of ECDFeelated information
o0 Selection, display, and interpretation of relevant information
0 Ambiguities of data managemesu¢h asid at u mo )
o Assessment of ENC data qualityglicators(for example CATZOC)
0 Assessment of alarms and indications

Awareness of ECDIselated limitations
o Errors of displayed data and their interpretation
0 Real and potential limitations
o Overreliance @ ECDIS

Knowledge of legal aspects and responsibilities related to electronic charts
o Awareness of the status of ECDIS and ECS,; of official andafficial data
0 Limitations of RCDS mode

In order to achieve these objectives, the mariner must acquirer@aughoknowledge and functional
understanding of the basic principles governing ENC data, its proper display in ECDIS and its use wi
navigation sensors and their respective limits. For example, the Mariner must be familiar with the objec
attribute struatre and the featurgpace relationship of ENC data as wellchartedinformatiorn andthe
impact ofsuchthingsas A SCAMI NoO, Aover s d&lAG & NCshaufpedtayt ev ahli
Achart usageo.

ECDIS training must havan appropriatelepth in theagtical aspects (ECDIS data and their presentation)
as well as dealing witthe proper useof ECDIS (functions and limitations). It should cover all safety
relevant aspects and go far beyondtgppeci fi ¢ Abutton pressingg@ or
should be both generic and typpecific.

Ideally, training should cover the full extent of functions and procedures necessary to deal with a wic
range of possible navigational problems. It should cover thorough route planning and both visual a
autoratic route monitoring in typical navigational situations and sea areas. To prepare a user for practi
operations, decisiemaking and alarm handling, reine complex ECDIS simulator exercisdssald be
conducted.

IMO Model Training C ourse - Operational Use of ECDIS

The IMO Committee on Standards for Training and Wxkiebping (STW) approved a standardised IMO
A Model Training Course on the Operational Use
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of the Model Course is to ensure proper useaetation of ECDIS in terms of a thorough understanding
and appreciation of its capabilities and limitations. The IMO Model Course contains four main parts

- Part A: Course framework

- Part B: Course outline and time table
- Part C: Detailed teaching syllafu

- Part D: Instructor manugand

- Part E: Evaluation and assessment.

There are alsannexes dealing with proposals and examples of situations for the development of scenari
and of fAerrors of interpretationo.

In May 2012 (at the 43 Standards of Trainm Certification and Watckeeping 8TCW) meeting), the
Model Course was revised and updated (annex to STW 43/3/1) in order to make provision for the gene
use of ECDISn addition to typespecific( A f a mi | i teiningz at i on o)

The contents (syllabus) &CDIS training are listed below. They are based on the analysis of onboarc
navigational activities and include learning objectiaethe operational as well as the management level
(for exampleSTCW Convention). In addition to providingpecific learning objectives and detailed
guidance on a range of subject areas, the Model Course also contains recommendations for facility
staffing requirements, entry standards, lesson plans, teaching aids, examplessohuslaijor training
exercises that can bermtuctedand certificates.

Legal aspets and requirements

Main types of electronic charéd their differences

ECDIS data

Presentation of data

Sensors

Basic navigational functions

Specal functions for route planning

Specialfunctions for route monitoring

Updating

Additional navigational functions and indications

Errors in displayed data

Errors of interpretation

Status information, warnings and alarms

Voyage documentation

System integrity monitoring

ECDIS backup

Risksof overreliance on ECDIS

= =4 =4 4 -4 8 -8 -5 4 _9 -5 -2 -9 -5 -2 -9 -°

The IMO Mocel Course 1.27 The Operational Use of Electronic Chart Display and Information System
(ECDIS) together with its annex and attachment is regardeitheminimum requirements a candidate
should have gone through to receive an ECDIS certificate. It coNeetexant safety aspects and overall
system knowledge. Governments are strongly recommended to ensure that every officer in charge ¢
navigational watcls trained and certified in accordance with the objectives of the course.
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Certification of ECDIS E ducation
The certificateshoulddocument that:

- The candidate has completed a courgb@operational use of ECDIS (Electronic Chart Display and
Information Systems), baseghon the IMO Model Course 1.27The Operational Use of Electronic
chart Display ad Information systems (ECDLS)

- The course fulfilshie requirements of IMO STCWS5.

The certificateshould be issuedby a government authoritgr a relevant body that igovernment
approved.
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Section 4: Technical Details of Electronic C harts

Official Electr onic Chart D ata

The term AOffi ci althathasbeanproduced ender thehaathotity af a goaernment
organizatiori in contrast to privateyr non-official, electronic chart data which might be technically of the
same type bubas notbeenendorsed by government authority. By definition, the terms ENC(s) and
RNC(s) only refer to officiallyendorsectlectronic charts.

Types of Official Chart D ata
Electronic chart data is of two general types:
- Electronic Navigational Charts (ENC), and
- Raser Navigational Charts (RNC).
The inner construction of ENCs and RNCs is fundamentally different:
- ENCs arevectorcharts, and
- RNCs argastercharts.

Electronic Navigational Charts (ENCs)

General Principles
| MO6s definition forCharfiENCEI ectronic Navigation

Electronic Navigational ChartENC) means the database, standardized as to content, structure and format,
issued for use with ECDIBy or on the authority o Governmety authorized Hydrographic Officer other
relevant government institutip and conform to IHO standard¥he ENC contains all the chart information
useful for safe navigation and may contain supplementary information in addition to that contained in the paper
chart (e.g. sailing directionswhich may be considered necessaryshfe navigation.

ENCs are vector chartsomprisinga database of individual geeferenced objects extracted from a
Hydrographic Officebds records including exi sti
can be displayed as a seamlessrteliiee display at user selected scales. Due to the limited size and
resolution of electronic displays the chart image generated from ENCs may not fully replicate th
traditional appearance of a paper chart. This apparent shortcoming is more than c@udpanbgtthe
special operational functions of ECDIS which continuously monitors the dtfeontent (rather than the

di splay) to provide warnings of impending dang

ENC Data Format

ENCsare formattedn accordance with the latest version of ENC Product Specificasi®psblished by

the IHO (Seewww.iho.int > ENCs& ECDIS > Current ENC andECDIS Standardy These Product
Specificationsdescribe the standards to be used for the exchange of digital hydrographic data betwe
national Hydrographic Offices and for the distribution of digital data and products to manufacturer:
mariners, and other datusers.The current ENC Product Specification is based on the IFH§J 8ata
format which is the IHO Transfer Standard for Digital Hydrographic Datee current version of-S7 is
Edition 3.1 A new ENC Product Specification1®1 is currently (2017) uer development, based on the
IHO S-100 Universal Hydrographic Data Model

ENCs use the World Geodetic System 1984 (WB35as the horizontal datum reference. This makes most

ENCs directly compatible witieNSS However, a few ENCs have beeompiledfrom dder nonWGS

84 paper charts and a close match v@iRSS positions cannot be assured. These ENCs carry an extra
warning that will be displayed in the ECDIS, such as "This chart cannot be accurately referenced to W(
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84 Datum; see caution message". A typgaution message would be: "Positions in this region lie within
+ nn metres of WG84 Datum".

See alsdMO SN.1/Circ.213Guidance on Chart Datums and the Accuracy of Positions on Clrarts
IMO SN.1/Circ.255Additional Guidance on Chart Datums and thecéxacy of Positions on Charfer
additional information on horizontal datum reference.

ENC Display
An ENC is a database of geographic entitiesuitentlydoes not contain any presentation rules.

Both the geeeferencediataobjects contained in the ENand the appropriate symbolisation contained in
the S-52 ECDIS Presentation Library are linked to each other in the ECDIS only when called up for
display. The resulting image withangedepending on the sea aezectedthe intended display scale and
the mar i-setimg®ssich pgheedisplay mode best suited to @mabient light conditionsand other
operational conditions.

The presentation rules for ENCs are contained in a separate ECDIS software nitodule i Pr e s e
Li br ar yo. onToh the Pdesentationi Library for ENCs is contained in Annex A of the IHO
Publication S521 Specifications for Chart Content and Display Aspects of ECD® use of the-52
symbology and presentation rules is mandatory in all ECDIS.

The ECDIS Presentian Library follows, as much as possible the presentation and symbategyo a
paper chart. This will avoid confusion during the extended period when paper charts, RNCs and ENCs v
co-exist. However, the ECDIS displgyovides a muclncreased levedf flexibility compared toa paper

chart This includes

- Displaying/removing various types of chart and 1obart information;
- Selecting standard chart display or a thinned out display, and full or simplified symbols;
- Using cursor interrogatioto obtainfurther detailnot shown on the continuous dispglay

- Overlaying/removing radar video or radar t
positioning; aid radar interpretation; show the entire navigation situation on one screen);

- Overlaying/removing va@ous other sensor information, or informatitnansmittedfrom
shore;

- Changing the scale or orientation of the display;

- Selecting true motion or relative motion;

- Changing screen layout with windowed displaygsoviding text information in the
margins.etc.;

- Possibility of pultldown menus and other operator interaction devices being alongside the
operational navigation display and so interacting with it;

- Giving navigation and chart warningsuch asfioo close approach to safety contouyr
fiabout to enteprohibited are® ; ovefiscaledisplayo ; morié detailed (larger scale) data
availabled et c . ;

- Possibly, a diagrammatic representation of a computer evaluation of grounding danger;

- Possibly, a diagrammatic representation of the immediate vicinity of tipetshaid in
close quarters manoeuvring;

The ambient lighting on the bridge varies between the extremes of bright sunlight, which can wash c
information on the ECDIS display, and night, when the light emitted by the display has to be low enouc
thatitdes not affect the marinerds ni ght -82havelean
designed to meet these more difficult requirements. ECDIS provides a negative image of the chart at nic
using a dark background in place of the white lgacknd of the paper chart, indar not to impair night
vision.
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Three predefiad colour schemes are provided:
- Day (white background)
- Dusk (black background)
- Night (black backgound)

The followingillustrations showtwo of the colour schemes and the threaarslard selections of content
that isStandard Display, Base Display and Full Display.

A

Standard Display, day

Standard Display, night
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