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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS -

Electronic chart display and information system (ECDIS) —
Operational and performance requirements,
methods of testing and required test results
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bf dhis’ st rd is based on the following documents:
FDIS Report on voting
80/308/FDIS 80/316/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publ

Annexes

ication has been drafted in accordance with the ISO/IEC Directives, Part 3.

A,B,C,D,E, F, G, H, | and J form an integral part of this standard.
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The committee has decided that the contents of this publication will remain unchanged until
June 2004. At this date, the publication will be

* reconfirmed;

* withdrawn;

» replaced by a revised edition, or
*+ amended.

@%



https://iecnorm.com/api/?name=e422f1cb01ff11f2353daedd64380cf8

61174 © IEC:2001(E) -7-

INTRODUCTION

For this second edition of this International Standard, the maintenance team completed the
following tasks:

a) developed minimum operational and performance requirements for the RCDS mode of
operation in accordance with appendix 7 of the IMO performance standards as amended
by IMO resolution MSC.86, importing much of the text from appendix 7 to produce an
unambiguous and user-friendly annex H to this standard;

b) developed separate tests for back-up arrangements as defined by appendix 6 of the IMO
performance standards (see annex G);

c) clarified the colour tolerance requirements and created allowances for the~separate testing
of manitors;

d) performed an extensive review of the standard to ensure proper
throughout.

anguage

Technical committee 80 recognizes that there is further wofk to~he ished in this
standard| and a future revision is anticipated within 12 to i te some
critical hydrographic considerations including the RNC te efinitions
and testg and harmonisation of the navigation related s
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MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS -

Electronic chart display and information system (ECDIS) —
Operational and performance requirements,
methods of testing and required test results

1 Scope

This Intefnational Standard specifies the performance requirements, s5ting and
required fest results of equipment conforming to performance stanga i iotnto those
adopted py the IMO in resolution A.817 as amended by annex 5 ' SC.64

and anngx 4 to IMO resolution MSC.86.

This starldard is based upon the performance standards Qf IM - . d is also
associated with IMO resolution A.694 and IEC 60945. c - ‘ bropriate,
to IMO fesolution A.817, and all subclauses whoge wordi al to that in the
resolution are printed in italics.

In assodfiation with the above IMO v rographic
Organization (IHO) special publicatiGns S-5¢% N included
extracts [from the above publications i t. Where
reference is made, all subclauses whqg r]ions, are
printed in italics.

The requirements of this<tandayd are i niques in

The followi this text,
constitute bsequent
amendments t iS10 barties to
agreements i ossibility
of applyif undated

rs of IEC

IEC 608724 Maritis — Radar
plotting ara A required
test results

IEC 60945: Maritime navigation and radiocommunication equipment and systems — General
requirements — Methods of testing and required test results

IEC 61162 (all parts), Maritime navigation and radiocommunication equipment and systems —
Digital interfaces

ISO 9000 (all parts), Quality management and quality assurance standards
IMO Convention for safety of life at sea (SOLAS) 1997 (as amended)
IMO A.424:1979, Performance standards for gyro-compasses

IMO A.694:1991, General requirements for shipborne radio equipment forming part of the
global maritime distress and safety system (GMDSS) and for electronic navigational aids
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IMO A.817:1995, Performance standards for electronic chart display and information systems
(ECDIS)

IMO A.821:1995, Performance standards for gyro-compasses for high-speed craft
IMO A.823:1995, Performance standards for automatic radar plotting aids (ARPAS)
IMO A.824:1995, Performance standards for devices to indicate speed and distance
IMO MSC.64(67):1996, Annex 4 — Performance standards for radar equipment

IMO MSC.64(67):1996, Annex 5 — Amendment to IMO A.817
IMO MSC.86(70):1998, Annex 4 — Amendments to IMO A.817

IHO S-54
IHO S-54
IHO S-54
IHO S-54
IHO S-54
IHO S-57
IHO S-61

3 Defi

Definitior CDIS are

listed in 4.2.

For the purpose of t
apply.

nationahStandard—the following definitions and abbreviations

3.1 Ddfinitions

3.11
CIE colour c
procedur that'th our specified in S-52, appendix 2 is correctly reprofluced on
the ECD i

3.1.2
common e system
sensor input,data, providing identical and obligatory reference pertaining to positior], course,
heading, bearing, speed, vetocity, etc.and horizontat datum to differentsubsystems within an
integrated navigation system

3.1.3

compilation scale

scale with which the chart information meets the IHO requirements for chart accuracy. It is
established by the producing hydrographic office and encoded in the ENC

3.1.4

corrupted data

ENC data produced according to the S-57 ENC product specification, but altered or modified
during production, transmission, or retrieval

3.1.5
degrade
reduce the quantity or quality of information content
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3.1.6
display redraw time
interval from when the display starts to change until the new display is complete

3.1.7
display regeneration time
interval from operator action until the consequent redraw is complete

3.1.8

display scale

ratio between a distance on the display and a distance on the ground, normalized and
expressed as, for example, 1:10 000

3.1.9
ENC cell

AN

geograplic division of ENC data for distributing purposes. For furthef\informatiap,-refer to the

ENC prodluct specification in S-57

3.1.10
ENC data
data conforming to 4.2.2

3.1.11
ENC test data set

standard|zed data set supplied on beha
testing requirements for ECDIS. This<g
specification and contains update info
requirements are listed in annex F

3.1.12
non-ENQ data
data not ponforming to¢4.2.

3.1.13

overscale Q
display of the char

Overscal
overscali

3.1.14
presents

essary to accomplish IEC
ifg to the S-57 ENC product
, appendix 1. The specific

display scale larger than the compilatign scale.
detiberate overscaling by the mariner, or from gutomatic
i es

impleme ation S Symbol

look-up tables, linking SENC objects to the appropriate colour and symbology;
conditional symbology procedures for:

— cases where symbolizing depends on circumstances, such as the mariner’s choice of
safety contour;

— cases where symbolizing is too complex to be defined in a direct look-up table;
description of symbology instructions;

mariner’s navigation objects, specified in the same format as chart objects for
convenience of processing in ECDIS;

supplementary features, for example ECDIS chart 1 colour differentiation test diagrams
and colour calibration software.
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The presentation library is available in hard-copy or in digital form. The symbols shall be
replicated in size and shape, using any convenient format. The colour tables shall be
reproduced within the tolerances given in S-52, appendix 2/5.2.3. The remaining items may
be implemented in any convenient form which produces the same results as the presentation
library.

3.1.15

single operator action

single operation shall be achieved by activating a hardkey or softkey, including any necessary
cursor movement

3.1.16
RNC datg N
data conforming to H.2.2

3.1.17
RNC test data set
standard|zed data set supplied on behalf of the IHO that is\nece
testing requirements for RCDS mode of operation. This data~se\ is
S-61 RNC product specification. Test RNCs are specifi
service or on whose behalf the RNC service is provided

blish IEC
ng to the
the RNC

3.2 Abbreviations

AIS Automatic identification syst
ARPA [Automatic radar plotting aid
ATA Automatic tracking aid

m

CIE Comité Internatio
EBL Electronic bearinyg
ECDIS [Electronic cha
ENC Electro<c>
EPA Electroni
EPFS
EUT
GMDSS
HO <
IEC
IHO

IMO ttermatiomat-Maritime—Orgamization

RCDS Raster chart display system

RNC Raster navigational chart

SENC  System electronic navigational chart
SOLAS Safety of life at sea

SRNC  System raster navigational chart
VRM Variable range marker
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4 Minimum operational and performance requirements

4.1 Introduction

NOTE In the following subclauses of clause 4, the text in italics is from the corresponding paragraph of the annex
to IMO resolution A.817. For example, 4.1.1 is paragraph 1.1 from the annex of A.817.

4.1.1 The primary function of the ECDIS is to contribute to safe navigation.

4.1.2 ECDIS with adequate back-up arrangements may be accepted as complying with the
up-to-date charts required by regulation V/20 of the 1974 SOLAS Conventi}n.\

4.1.3 In ing part of
the glob4 lectronic
navigatio meet the
requirem

4.1.4 F safe and
efficient Lthorized
hydrogra

4.1.5 E| al chart.
41.6 U he paper
chart. It all route
planning, shall be
capable

4.1.7 E| n as the
paper ch

4.1.8 E| formation
displayeq

419 W m, some
ECDIS e 5 defined
in anne ion shall
conform 7.

4.2 EC

For the purpose of this standard:

4.2.1 Electronic chart display and information system (ECDIS) means a navigation
information system which with adequate backup arrangements can be accepted as complying
with the up-to-date chart required by regulation V/20 of the 1974 SOLAS Convention, by
displaying selected information from a system electronic navigational chart (SENC) with
positional information from navigation sensors to assist the mariner in route planning and
route monitoring, and by displaying additional navigation-related information.

The reference geodetic datum is WGS-84.
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4.2.2 Electronic navigational chart (ENC) means the database, standardized as to content,
structure and format, issued for use with ECDIS on the authority of government authorized
hydrographic offices. The ENC contains all the chart information necessary for safe navigation
and may contain supplementary information in addition to that contained in the paper chart
(e.qg. sailing directions) which may be considered necessary for safe navigation.

The content, structure and format of the ENC are specified in S-57, including the associated
ENC product specification.

4.2.3 System electronic navigational chart (SENC) means a database resulting from the
transformation of the ENC by ECDIS for appropriate use, updates to the ENC by appropriate
means, and other data added by the mariner. It is this database that is a lly accessed by
ent of an

4.2.4 Standard display means the SENC information that shall he % is first
displayed on ECDIS. The level of the information it provideés g | or route
monitoring may be modified by the mariner according to the mari 8

from the
gs and all

4.2.5 Display base means the level of SENC inform
display, ¢onsisting of information which is required
circumstances. It is not intended to be sufficient fo

4.2.6 Fyrther information on ECDIS d

4.3 Display of SENC information

4.3.1 ECDIS shall be capahle gf-dli j j jon. 5. 6.8.2 to
6.8.5.)

4.3.2 SENC info { onitoring
shall be subdiv' all other
informatipn. (Seearne

433 E r action.
(See 6.8)2.

4.3.4 ay at the
largest s¢

This is o when the first chart is displayed subsequent to power up. The scale of

an ENC is_indicated hy its rnmpilntinn scale

4.3.5 It shall be easy to add or remove information from the ECDIS display. It shall not be
possible to remove information contained in the display base. (See 6.8.2.)

The addition or removal of information shall be limited to categories of information, for
example prohibited and restricted areas, spot soundings; not individual items, for example. an
individual area or an individual sounding. (See annex A, clauses 2 and 3.)

4.3.6 It shall be possible for the mariner to select a safety contour from the depth contours
provided by the SENC. ECDIS shall give the safety contour more emphasis than other
contours on the display. (See 6.8.8.)
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4.3.7 It shall be possible for the mariner to select a safety depth. ECDIS shall emphasize
soundings equal to or less than the safety depth whenever spot soundings are selected for
display. (See 6.8.9.)

4.3.8 The ENC and all updates to it shall be displayed without any degradation of their
information content. (See 6.8.)

Degradation shall be understood as degradation in information quantity as well as quality with
respect to a standard test chart provided by government authorized hydrographic offices.

4.3.9 ECDIS shall provide a method of ensuring that the ENC and all updates to it have been
correctly loaded into the SENC. (See 6.8.15.2.) AN

%e\displayed

4.3.10 The ENC data and updates to it shall be clearly distinguish
informatipn, such as, for example, that listed in annex B. (See 6.8.

Adherenge to the IHO colours and symbols satisfies this require

4.4 Prpvision and updating of chart information

(See S-5p, appendix 1.)

441 T formation
originate andards.
(See 6.5))

In order {o identify the date 9 graphical

index of ENC data available,\pre ccess to
the editign and date of f

A new edition of dm\E
a government a p

4.4.2 Ti
as requir|

ssued by

voyage,

443 It
4

4.4.4 Ujf

Separatelstorage of updates may utilize the same data storage area

4.4.5 ECDIS shall be capable of accepting official updates to the ENC data provided in
conformity with IHO standards. These updates shall be automatically applied to the SENC. By
whatever means updates are received, the implementation procedure shall not interfere with
the display in use.

The contents of an update assume that all earlier updates have been applied to the SENC. A
new edition of an ENC shall supersede a previous ENC and its updates.

4.4.6 ECDIS shall also be capable of accepting updates to the ENC data entered manually
with simple means for verification prior to the final acceptance of the data. They shall be
distinguishable on the display from ENC information and its official updates and not affect
display legibility. (See 6.8.5 and 6.8.16.)
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4.4.7 ECDIS shall keep a record of updates including time of application to the SENC (See
6.8.15.3.)

The record shall include updates for each ENC until it is superseded by a new edition.

4.4.8 ECDIS shall allow the mariner to display updates so that the mariner may review their
contents and ascertain that they have been included in the SENC. (See 6.8.15.2.)

4.5 Scale

ECDIS shall provide an indication if: (See 6.8.6.)

.1 the information 1s displayed at a larger scale than that contained in t

.2 own hip's position is covered by an ENC at a larger scale thdn thaf jidgd by the
displgy.

4.6 Display of other navigational information

e ECDIS
yuishable

4.6.1 Radar information or other navigational informa
display. However, it shall not degrade the SENC informati
from the SENC information. (See 6.8.3, 6.8.4 and 6.8

4.6.2 ECDIS and added navigational
this is not the case, an indication sha

ystem. If

Such ad\ice shall be included in the ma

4.6.3.1
EPA info

in both the radar image and ARPA ¢r ATA or

Where pl )all be indicated to the operator whether thg vectors
are relati ey are sea or ground stabilized.
4.6.3.2 z ] | ded to the ECDIS display, the chart and the radar image shall
match in i y

4
Additions = pnd radar image shall match in projection.

4.6.3.3 [Th€ radarithage and the position from the position sensor shall both be|adjusted
automati al'l'y foranternmaoffset-fronrthe bUIlIIiIIy poSsition: (Scc 6.8.13.)

4.6.3.4 |t shall be possible to adjust the displayed position of the ship manually so that the
radar image matches the SENC display. (See 6.8.13.)

If an offset is applied, it shall be clearly indicated. The details of the offset shall be readily
available.

4.6.3.5 It shall be possible to remove the radar or plotting information by single operator
action. (See 6.8.13.)
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4.7 Display mode and generation of the neighbouring area

4.7.1 It shall always be possible to display the SENC in a 'north-up' orientation. Other
orientations are permitted. (See 6.8.7.)

4.7.2 ECDIS shall provide for true motion mode. Other modes are permitted. (See 6.8.7.)

4.7.3 When true motion mode is in use, reset and generation of the neighbouring area shall
take place automatically at a distance from the border of the display determined by the
mariner. (See 6.8.7.)

4.7.4 It shall be possible to manually change the chart area and the position of own ship
relative tp the edge of the display. (See 6.8.7.)

4.8 Cglours and symbols

4.8.1 IHO recommended colours and symbols shall be used to rep information.
(See S-5P, appendix 2.) (See 6.7.1.)

4.8.2 The colours and symbols other than those m b used to
describe| the navigational elements and paramete lished in
annex E.|(See 6.7.1.)

4.8.3 SENC information, when dispka use the
specified| size of symbols, figures and letters.

4.8.4 ECDIS shall allow the mariner 1o s scale or

491 E 4 3e ca : g aying iformation for: (See 6.9.2 and 6.9.3.)

as a sym

4.9 Di

.1 route
.2 route

49.2 T
270 mny

e chart presentation for route monitoring shall bel at least
.7.5.)

4.9.3 The di
recommendaédtions

hall be capable of complying with the colour and nesolution
O. (See S-52, appendix 2.) (See 6.7.3 and 6.7.4.)

4.9.4 The method of presentation shall ensure that the displayed information is clearly
visible to more than one observer in the conditions of light normally experienced on bridge of
the ship by day and by night. (See 6.7.5.)

4.10 Route planning, monitoring and voyage recording

4.10.1 |/t shall be possible to carry out route planning and route monitoring in a simple and
reliable manner. (See 6.9.2.)

4.10.2 ECDIS shall be designed following ergonomic principles for user-friendly operation.
(See 6.9.1.)
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4.10.3 The largest scale data available in the SENC for the area given shall always be used
by the ECDIS for all alarms or indications of crossing the ship's safety contour and of entering
a prohibited area, and for alarms and indications according to annex D. (See 6.9.3.)

4.10.4 Route planning

4.10.4.1

4.10.4.2

Nw N

4.10.4.3
selected

4.10.4.4
contour.

4.10.4.5
prohibite

(See 6.9)2.

4.10.4.6

4.10.5 K

4.10.5.1
wheneve

4.10.5.2
(e.qg. for
used fod]
position,
return to
operator

deleting waypoints from a route;
changing the position of a waypoint;
changing the order of the waypoints in the route.

It shall be possible to carry out route planning including both straight and curved
segments. (See 6.9.2.)

It shall be possible to adjust a planned route by, for example: (See 6.9.2.)

adding waypoints to a route; RN

the automatic route monitoring functions (e.g. updati
irms and indications) shall be continuous. It shall be pqg

bute. The
6.9.2.)

's safety

jary of a
nnex C.)

planned

| appear

e display
e display
hg ship’s
ssible to
by single

4.10.5.3 ECDIS shall give an alarm if the ship, within a specified time set by the mariner, is
going to cross the safety contour. (See 6.9.3.)

4.10.5.4 ECDIS shall give an alarm or indication, as selected by the mariner, if the ship,
within a specified time set by the mariner, is going to cross the boundary of a prohibited area
or of a geographic area for which special conditions exist. (See annex C.) (See 6.9.3.)

4.10.5.5 An alarm shall be given when the specified limit for deviation from the planned
route is exceeded. (See 6.9.3.)

Route monitoring will only provide an automatic alarm if the mariner has entered the
appropriate data in 4.10.4.6.
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4.10.5.6 The ship's position shall be derived from a continuous positioning system of an
accuracy consistent with the requirements of safe navigation. Whenever possible, a second
independent positioning method of a different type shall be provided; ECDIS shall be capable
of identifying discrepancies between the two systems. (See 6.8.12.)

The ECDIS shall have means to display the position from at least two positioning methods, to
identify which method is being used, and provide a means for the operator to select the
method he wants to use. Secondary positioning methods could include dead reckoning.

4.10.5.7 ECDIS shall provide an alarm when the input from the position-fixing system is lost.
ECDIS shall also repeat, but only as an indication, any alarm or indication passed to it from a
position-fixing system. (See 6.8.12.)

4.10.5.8 | An alarm shall be given by ECDIS if the ship, within a specjfied ti iStance set
by the mariner, is going to reach a critical point on the planned routg \

ECDIS shall permit the mariner to define critical points and the 3 ' which an
alarm shall be given. The words “to reach a critical point” ' ) ing abeam
of the critical point on the planned route.
n. ECDIS

4.10.5.9 | The positioning system and the SENC sh
shall give an alarm if this is not the case. (See 68

4.10.5.1(@
The sele
shall be
(See 6.9)3.

ed route.
hér routes. During the Yyoyage, it
od route or select an alterngte route.

4.10.5.11

.1 time- S xly o demand and automatically at intervals| selected
betwsd < :
.2 an adlequate mbe\of; 1 movable electronic bearing lines (EBL),| variable

rang€g i e“markers and other symbols required for navigation
purpd g

An*“
4.10.5.12 sible to enter the geographic coordinates of any position Jand then
display tha and. It shall also be possible to select any point (feature, symbol

or positign) o 10.)

4.10.5.1 shall bepossible toadjus o—ship's-geographicposition-manually—This manual
adjustment shall be noted alpha-numerically on the screen, maintained until altered by the
mariner, and automatically recorded. (See 6.8.12 and 6.9.4.)

4.10.6 Voyage recording

4.10.6.1 ECDIS shall store and be able to reproduce certain minimum elements required to
reconstruct the navigation and verify the official database used during the previous 12 hours.
The following data shall be recorded at one minute intervals: (See 6.9.4.)

.1 to ensure a record of own ship’s past track: time, position, heading and speed; and

.2 to ensure a record of official data used: ENC source, edition, date, cell and update history.
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4.10.6.2 In addition, ECDIS shall record the complete track for the entire voyage, with time
marks at intervals not exceeding 4 hours. (See 6.9.5.)

For the purposes of logging, the entire voyage is defined as a maximum period of three
months.

4.10.6.3 It shall not be possible to manipulate or change the recorded information. (See 6.9.4.)

4.10.6.4 ECDIS shall have a capability to preserve the record of the previous 12 hours and
of the voyage track. (See 6.9.5.)

4.11 Accuracy AN
4.11.1 The accuracy of all calculations performed by ECDIS shall™be~{ ndent of
the chargcteristics of the output device and shall be consistent ccuracy.

(See 6.6))

The outppt device includes ECDIS display, stored memory, a

4.11.2 Bearings and distances drawn on the displa) red’between| features
already drawn on the display, shall have an accuréa 5 the resolutipn of the
display but no more than that afforded by the comgpijlatioh ¢ NC. (See 6.6.)

4.12 Cgnnections with other equipn

(See IEC| 61162 series.)

4.12.1 KCDIS shall not gégrade the pe y Dr inputs.
Nor shalll the connection of op¥i i W& elow this
standard] (See 6.2.)

4.12.2 ECDIS
and spedd informatio

heading

4.13.1 of major
function { or manually. In case of a failure, the test shall display
informafip indieqte ish module is at fault. (See 6.8.17a) and b).)

On board tes ajor functions include the integrity of sensor input. If thene is any
detectable <reason™wHhy the information presented to the operator is invalid, adequate and
clear watrirgs—sh be—givento-the—ope —Fhi Hieation i A inex 4 to

IMO resolution MSC.64.
4.13.2 ECDIS shall provide suitable alarm or indication of system malfunction. (See 6.8.17c).)

4.14 Back-up arrangements
Adequate independent back-up arrangements shall be provided to ensure safe navigation in
case of an ECDIS failure: (See annex G.)

.1 Facilities enabling a safe take-over of the ECDIS functions shall be provided in order to
ensure that an ECDIS failure does not result in a critical situation.

.2 A back-up arrangement shall be provided facilitating means for safe navigation of the
remaining part of the voyage in case of an ECDIS failure.
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4.15 Power supply

4.15.1 It shall be possible to operate ECDIS and all equipment necessary for its normal
functioning when supplied by an emergency source of electrical power in accordance with the
appropriate requirements of regulation 11/1 of the 1974 SOLAS convention.

4.15.2 Changing from one source of power supply to another, or any interruption of the
supply for a period of up to 45 s, shall not require the equipment to be re-initialized manually.
(See 6.9.6.)

The equipment is not required to remain operational during this interruption of the power
supply.

AN

5 Requirements contained in IHO special publications

5.1 Cagntent and structure of chart data

The char phic data

(S-57). (9

Any ECD e internal

storage 3 des both

that in t 3.3(b).)

(See 6.8,

The tran coghized

that it is - display.

Each ma structure

to allow resulting

databasg

The follo

.1 The vided in
degrd hen converted to manufacturer specific formats and
struct ¢ tHations, shall also be maintained to that gccuracy.
(S-52 ¢

.2 Shog ndfacturer use point reduction or smoothing operations in |order to
comp information in the SENC, the resultant image of the chart displayed at
ENC ot’differ from the ENC image by more than the display r¢solution.
(S-52

.3 HO data—witbe ouppl’fcu’ —a—cet—structure: (Scc 3-52/36) H—this—ceft—structure is

modified, it is the ECDIS manufacturer's responsibility to maintain cell dependent charac-
teristics. (S-52/3.4(b)(3).) (See 6.5 and 6.8.15.1.)

5.2  Priority of chart display

Layers are required to establish the priority of data on the display. The general rule for the
priority between different categories of information is given below: (S-52/5.3(a).) (See 6.8.3
and 6.8.4.)

.1 ECDIS visual alarms/indications (e.g. caution, overscale);

.2 HO-data: points/lines and areas plus official updates;

.3 Notices to mariners, manual input and radio navigational warnings;
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HO-caution (ENC cautions);
HO-colour-fill area data;
HO's on demand data;
radar information;

mariners data: points/lines and areas;

© ® N O O A

manufacturer's data: points/lines and areas;

.10 mariners colour-fill area data.

NOTE 1 This list is not intended to indicate a drawing sequence, but to specify that the information content of
category n + 1 must not obscure the information content of category n or any higher category (i.e. n — 1, etc.).
(S-52/5.3(b)(1).) (See S-52, appendix 2/2.3.2 a.) T~

NOTE 2 (ategory .7 shall have a radar off switch to facilitate its removal. In order t eet th rements of
4.6.3.4 to Rdjust ship's position, the ECDIS may incorporate the capability of changin iprity of the
presentatidn library. Operation of this feature shall be clearly indicated. (S-52/5 , appendix
2/2.3.2 b.) [See 6.8.13.)

5.3 Display of chart information

5.3.1 Scale and navigation purpose

If data from different compilation scales appears/on o} between
different scales shall be clearly indicated. (S-52/6.<

When thé display cannot be completé igational
purpose,|the remaining part of the disp b general
navigational purpose (if available). (S-5

A graphital index of the navigati Rur, of ayangble data shall be shown on|demand.
(S-52/6.3(c).) (See 6.8.6.3

Data shawn on the disp € ¢’ same display scale. If a compilatjon scale
boundary is showr_on\the’disp Y, iaforrmqation shown in the overscale area shall not be
relied uppn at tI é \Jhe dverscale area shall be identified as specified in
S-52, appendix iIs™qverscale identification only applies to automptic area
scaling of parts of | does not apply to overscaling of the entir¢ display
commanded by t (d).)

The man ive_the navigator the ability to use intermediate display dcales, or
zoom in | S .3(e).) (See 6.8.6.)

A scale H rrovided as part of the display base for navigating on a large compilation
scale (1:80 000 and lgrger). (S-52/6.3(g).) (See S-52, appendix 2/ 3.2.3.9(a).) (See 68.6.)

For chart displays at a compilation scale smaller than 1:80 000, a latitude bar shall be shown
on the border of the standard display. (S-52/6.3(g).) (See S-52, appendix 2 /3.2.3.9 (b).)
(See 6.8.6.)

5.3.2 Text
The text on the ECDIS shall be readable from 1 metre. Sans serif, non-italic fonts shall

be employed. The computer "@" shall not be used. (S-52, appendix 2/(3.1.5).) (See S-52,
appendix 2/3.4.1 and IEC 60945.) (See 6.7.1.)

Similar fonts may be used as long as clarity is not reduced.
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5.3.3 Units and legend
Units to be used on ECDIS displays: (S-52/6.4(a))

1 Position latitude and longitude in degrees, minutes and decimal minutes;
.2 Depth metres and decimetres;

.3 Height metres;

4 Distance nautical miles and decimal nautical miles, or metres;

.5 Speed knots and decimal knots.

.6 Time hours, minutes and seconds;

7 irection tegrees—and-tenthsof degrees:

Units used shall be indicated in the display legend. There shall be %bout the
units in use at a particular time. (S-52/6.4(b).) (See 6.7.2.)

A standqdrd legend of general information relating to the ares ‘ icable to the
ship's pasition, shall be shown on a graphic or text disp, f fain as a
minimum| (S-52/6.5.) (See 6.7.2.)

1 unifs for depth;

.2 unifs for height;

.3 scgle of display;

4 datla quality indicator;

.5 soynding/vertical datum;

.6 hotnizontal datum;

7 the|

.8 the)

.9 ma

.10 daf

.11 edifi

.12 ch4

All of th It is not
necess

5.4 Disp i

5.4.1 E-bject—i-nfmtiu..

It shall be possible to call up all the information associated with an object by cursor enquiry
on its symbol. This shall extend to areas (restricted area, depth area, etc.) and to “no symbol”
areas (territorial seas, etc.) and meta areas (information about the area such as compilation
scale, etc.). The search for area information shall extend only to the cell boundaries enclosing
the cursor. (S-52, appendix 2/3.1.9.) (See 6.8.10.)

By identifying any object (point, line or area) with a cursor on the chart display, the object
description and all available attributes shall be displayed in text in common language terms.
(S-52/3.1(d).) (See 6.8.10.)

Text shall not appear automatically whenever the object it is associated with appears on the
display. It shall always be possible to remove text independently of the object. (S-52,
appendix 2/2.3.3(c).) (See 6.8.10.)
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5.4.2 Navigational information

If the ECDIS offers a ship-centred display mode, the manufacturer shall avoid overwriting
between the ship symbol and a centred symbol for an area which wholly encloses the display
(for example the traffic direction arrow (TSSLPT) in a very large traffic lane such as Dover
Strait). (S-52, appendix 2/3.1.2.1.6(d).) (See 6.8.7.)

This can be accomplished by moving the "centred" symbol. When the “centred” symbol is
visible beneath the ship symbol, movement is not required.

5.4.3 Safety contour

m. If the safety
efault to

If the mar/ner does not speCIfy a safety contour, this shall default to
contour 9
the next

If the safety contour in use becomes unavailable due to a change in sowce-da > safety
contour 9 : ‘fher shall
be informe

At all timles, the safety contour shall be the one specme hy the i t deeper
contour if the specified one is not available. At a mi wth iner shé informed by
emphasizing the new safety contour.

5.4.4 Navigational calculations

The systg -5p/7.1(a).)

(See 6.6))
1 ged
.2 tramsformation bet

.3 tru¢ distance and\azi

.4 geographic position from_h
.5 projecti @ !

The accl

gt circle.

5.5.1 Additional-mariner’sinformation

The mariner shall be provided with the capability of adding at least the following symbols,
lines and areas to the SENC, and shall be able to revise or delete them: (S-52, appendix
2/2.3.1(b).) (See 6.8.5.)

.1 the caution (!) or information (i) symbol used to call up a note on the text display by cursor
picking; (See S-52, appendix 2/3.2.3(6).)

.2 simple lines and areas with or without colour fill, set up for cursor picking to give
explanatory note in the text display;

.3 any of the symbols in the presentation library;
.4 text notes.

In addition to the presentation library, other symbols may be used, using colours in
accordance with S-52, appendix 2/2.3.1(b).
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5.5.2 Additional non-HO information

Additional information from non-HO sources, may be displayed provided this does not
degrade the display of ENC data. This additional information shall be distinguished from the
ENC data. (S-52/7.2(f).) (See S-52, appendix 2.) (See 6.5.2 and 6.8.5.)

If the area covered by the ECDIS display includes waters for which no HO ENC at a scale
appropriate for navigation exists, the areas representing those waters shall carry an indication
to the mariner to refer to the paper chart. (S-52/3.4(a).) (See 6.5.2 and S-52, appendix 2.)

An area with no chart data of any kind shall be marked with the “no data” symbology defined
in the presentation library. (See S-52, appendix 2/3.2.3(14).) (See 6.5.2.)

If an arg shall be
marked ee S-52,
appendix

Should a for which
no symbq the IMO
category

5.5.3 Tidal adjustment

Depth information shall only be displa) 2 ‘ / f j and not
adjusted|by tidal height. (S-52/7.2(g).)

5.6 Usr of the presentation librar

The library version numbg ssible to
display itjon the ECDIS. (

The pregentation Aibra chart 1 showing both simplified and [full chart
symbols |and t d [ shall provide linking by cursor intdrrogation
between mb 9 5. (S-52, appendix 2/3.1.4.) (See 6.5.1.)

This is vali S ation library and the one provided by a manufactiurer.
The pres ' [ airfs colour differentiation test diagrams to enable the mariner to
detect tH{ i e display can no longer be used to discriminate importan{ features
by colour. i , one for each colour table, are coded in S57 format. THe ECDIS
shall allgw thesselection and display of these test diagrams. The diagrams shall bg used to

check the discrimi ity of colours within all of the tables except day-bright. (S-52, jappendix
2/5.2.5.)(See 673 )

5.7 Display characteristics

Information shall be displayed in the ECDIS on one or more physical screens, which may be
divided into more than one display. Information may be displayed automatically, on demand or
as a result of hand-entry. In addition to the IMO performance standards the following rules
apply: (S-52/7.2)

The units for depth shall always be on the same screen as the chart display. (S-52/7.2(a).)
(See 6.8.2.)
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The following information shall be visible on demand on the same screen as the chart display

is visual or on an additional graphic or text display: (S-52/7.2(b).) (See 6.8.2.)

positional data and time;

legend;

object description and associated attributes (result of "cursor query");
textual information from SENC;

list of abbreviations (from INT-1);

result from navigational computations;

record of ENC-updates;

® N G A W N A

list|of categories which are removed from standard display;

©

symbol library. (See S-52, appendix 2)

Navigatofs notes shall be visible as a result of a hand-entry on
display of on an additional graphic or text display. (S-52/7.2(c):

5.8 Performance requirements
5.8.1 Redraw
The ECD|IS shall:

Redraw during route monitoring to follow
change ip the scale of the chart infor
mariner
different prea may take mors than -

— the mariner shall be.

— the dlisplay shall g
within 5 sec

If there i3
change ¢r look
display shall be
appendix 2.

58.2 <

Minimum| li
display afea (€.g.
per mm, gi\/ing a "picture ynit" size of 0 312 mm) (Q-‘%?/R(r) \ (Qpp 674 \

(L) given by L = 864/s, where s is the smaller dimension of
e minimum chart area, s = 270 mm and the resolution is L =

2e chart

s due to
s by the
P or in a

to draw

for scale
previous

qw. (S-52

the chart

8,20 lines

The minimum sizes for all symbols shall be as shown in the presentation library. (S-52,

appendix 2/3.1.5.) (See 6.7.1.)

In addition, the symbols shall always be drawn with at least the same number of pixels as
are required to draw the symbol at the size defined in the presentation library for the mini-
mum resolution and minimum chart display area (270 mm x 270 mm). (S-52, appendix 2/

3.1.5.) (See 6.7.1.)

5.8.3 Number of colours

Colours: 64 (S-52/8.(c).) (See 6.7.3.)
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5.8.4 Brightness and contrast

The brightness and contrast controls shall have a provision to permit returning to the
calibrated setting. The ECDIS manual shall carry a warning that use of the brightness control
may inhibit visibility of information at night. (S-52, appendix 2/4.1.4.) (See 6.7.3.)

The colour tables are provided in the presentation library, all of which shall be available.
(S-52, appendix 2/4.1.5) (See 6.7.3.)

Colour tolerance values:

.1 the discrimination difference between any two colours displayed shall be not less than
10 AE* units; (S-52, appendix 2/5.2.3.1.)

.2 the |difference between the colour displayed and the CIE

y in the

spedification shall be not greater than 16 AC* units. If a monitg tested,
then|the difference shall be not greater than 8 AC* units; (S-52 \appendi 23 7P)

.3 the luminance of the colour displayed shall be within 20 % of its_ ifi Black is
a special case and the luminance of it shall be 2 d/m2 for
DAY

For the b 0. (S-52,

appendix 2/5.2.3.2.)

If an opt nd of the

value 0,9

59 Er

The ECOIS shall provide 4 ] { I per chart

symbols lor the new si i 2 5 3.2.1(2).)

(See 6.7]1.)

The north arrow e top left corner of the chart display, judt clear of

ppendix 2/3.2.3(10).) (See 6.8.7.)

the scal¢

Any wind N \Jdiagrams, etc. superimposed on the route monitoring display
shall be lemgora 3

Tempora< ion means that the window can be removed or moved |from the

chart dis

It shall bg“pessible to re-locate such windows in a less important part of the display| such as
on land, or behind the own ship symbol. (S-52, appendix 2/3.4.2) (See 6.7.5.)

A mariner’s information panel on the same screen as the route monitoring display shall
use only the “user interface” colours from the presentation library colour tables. (S-52,
appendix 2/3.4.3.) (See 6.7.5.)

A mariner's information panel may use clearly visible colours deviating from the presentation
library which do not detract from the chart display in any of the five mandatory colour tables.
(See S-52, appendix 2/4.1.5.)
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5.10 Update of chart information

5.10.1 General

Test requirements are addressed to individual update sets or cumulative updates (collection
of sequential individual update sets). A third alternative update method is the “compilation
update” set, which contains all current changes from the edition date of the ENC, and does
not involve or rely on any previously issued update.

It shall be possible to carry out updating operations in all ECDIS modes, for example route
route monitoring, etc.

planning,

The detajted-method

the folloy
the ENC

5.10.1.1

Updates
shall be

Non-inte(

S-52, appendix 2/2.3.4.

Integration of updates

shall be clearly distinguishable on the display.
ndistinguishable from ENC data. (S-52, appendix

Jrated updates (e.g. those entered manuall

updates

cribed in

~

appendix

contain,
h: (S-52,

Official H 2/4(a).) (See 6.8.15.2]
5.10.1.2

It shall be possible on Qems t vigusly installed update. (S-52,

1/3.4.1(e

5.10.1.3

ECDIS 8, including time of application and identification
parametd X 1/3.2(i), through a log file. The log file shal

for each cted by the SENC, the following informatio
appendix

date

.2 comp

specifi

.3 any a

nomalies ountered during application;

 product

.4 type of application: manual/automatic.

An example of “anomalies” could be error messages or load warnings.

5.10.1.4

Update applied out of sequence

The ECDIS shall warn the user when an update is out of sequence, terminate the update and
restore the SENC as it was before application of the ENC update file. (S-52, appendix

1/3.4.1(i)

.) (See 6.8.15.1.)
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5.10.2 Manual update
5.10.2.1 Keying and symbology

The ECDIS shall enable manual entry of updates for non-integrated presentation on the
display. A capacity shall exist to enable the mariner to: (S-52, appendix 1/3.4.3(a).) (See 6.8.16)

.1 enter the update as described in S-52, appendix 2;
.2 ensure all update text information relevant to the new condition and to the source of the

update is entered by the mariner and recorded by the system, for display on demand.

The system shall be capable of implementing manual updates to point objects and simple line
and area objects such as traffic routing schemes and restricted areas, but excluding complicated
lines and| areas such as contours and coastlines.

5.10.2.2 | Indications and alarms

The ECDIS shall be capable of sensing indications and al&
(manual)| updates, just as it does for integrated ENC upda
(See 6.8]16.)

iptegrated
3.4.3(b).)

5.10.2.3 | Presentation

Manual (
1/3.4.3.) (See 6.8.16.)

appendix

It shall b wal update. The removed update shall
be retain encement of the next voyage, but
will not bge otherwise displayed. 3 X.3¢€).) (See 6.8.16.)

Manual Updates need to\be i i edition of the cell is incorporated.

For the purpos@ 3 S updates in the ECDIS for future reyiew, the
commeng¢ement ofMthe i ed as a period of three months.

5.10.3

The ECL
density

p receiving updates in standard IHO format by 3,5 [nch high
suitable portable media and through a telephone |network.
3)).) (See 6.8.15.1.)

The identification of the issuing authority of the update shall be checked for conformance with
the corresponding identifier of the ENC. (S-52, appendix 1/3.4.2(b(ii)).) (See 6.8.15.1.)

If any errors are detected from the receiving device, the reception procedure shall be
terminated and the ENC update flagged invalid in the record of updates. The user shall be
informed of the corruption.

The ECDIS shall employ the error detection scheme defined by IHO for ENC data.

The ECDIS shall reject corrupted files and provide a warning of this action.
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5.10.5 Sequence check

The following sequence number checks shall be performed at the time of application, for
sequential and cumulative updates: (S-52, appendix 1/3.4.2(c).) (See 6.8.15.3)
.1 file extension of the ENC update;
.2 number of the ENC update;
.3 sequence number of the individual records in the ENC update.
Refer to the S-57 product specification for details on how these sequence numbers are
encoded in the ENC update.
AN

5.10.6 [Consistency check \

The mariper shall be warned of any previous ENC updates which h4 ot beer)sutdcessfully
applied. (S-52, appendix 1/3.4.2(d).) (See 6.8.15.1.) 5
5.10.7 [Geographic applicability

Updates [not relating to a cell within a set of ENCs i discarddd. (S-52,

appendix 1/3.4.2(e).) (See 6.8.15.2.)

5.10.8 Bummary report

A summary report for each of the iss ven after

completion of receipt containing at least.
identi
cell identifiers of ce
edition numbepana

numbler of u ifa

5.10.9

oA W NS

It shall b he SENC

contents

5.10.10

Rejection ent of an update by the mariner shall be achieved by the manufpl update
method. Hhe—guestionable—apdate—shal—be—roted—as—or—aromaly——the—og—e. (S-52,

appendix 1/3.4.2(h).) (See S-52, appendix 1/3.4.1(h).) (See 6.8.15.2.)

6 Methods of testing and required test results

6.1 EUT installation and technical documentation

The equipment under test (EUT) shall be installed in compliance with the manufacturer’'s
installation manual.

Where equipment is divided (e.g. route planning on one display and route monitoring on the
other), the entire configuration shall be tested together.

The manufacturer shall provide sufficient information and documentation for the equipment to
be understood and operated.
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6.2 Interfaces
(See 4.6.3.1/4.12/H.6.3.1/ H.12)

During testing, specified digital signals shall input into the EUT to emulate the
heading and speed over ground of the own ship. Signals may also be provided as n

position,
ecessary

to represent radar returns appropriate to the equipment and the position of the ship. Tests

shall be performed using a simulator or at sea.

a) Signals carrying positional data shall conform to the IEC 61162 series and the appropriate

EPFS standard.

b) Signals carrying heading information shall conform to IMO resolutions A.424 and A.821;

any digital output shall conform to the IEC 61162 series.

t shall conform to the IEC 61162 series.

d) Simulated ARPA signals may be provided by the supplier,
resoITtion A.823; any digital output shall conform to the IEC
|

e) Simu
be propvided.

An IEC 61162 series interface simulator shall be corinecteth
received,

Test the digital inputs and outputs of th
the relevant standards.

6.3 Environmental

All the ge
carried d conditioning required before
mental ¢ ) e following definitions for “per
check” a [ S-60945, shall apply.

Perform K : and check by non-quantitative visual

ny digital

C.64 may

sent and

gcribed in

”l shall be

environ-
formance

checks

EUT shall

nmended
bnerators

All the necessary selectlons to conflgure the equment for the test environment
undertaken in accordance with the manufacturer’s recommendations and settings.

6.4.2 Initial ship parameters

The following parameters shall be entered into the EUT for a simulated test:

Ship’s length 300 m
Ship’s beam 30m
Ship’s draught 7m

Conning position
Aft of ship’s centre 100 m
On centre line

selected.
shall be
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Navigation receiver antenna

Forward of conning position 5m
Starboard of centre line 10 m
Secondary navigation receiver antenna

(if provided to meet the requirements of

4.10.5.6)
Forward of conning position 5m
Starboard of centre line 10 m

Radar antenna:

F

On centre line

The navigation receiver antenna offset shall be varied and it shall
position ¢n the EUT changes accordingly.

6.4.3
(See 4.4.1

For the plurpose of these tests the following items shall be~

— IHO ECDIS presentation library contained in S- ing an ECDI
and ¢olour differentiation diagrams. If the A reéx provides his own pre
library, Chart 1 has to be adapted a

— |HO test data set for IEC 61174 wtf
the ajssociated instruction manual.

anne

6.5 Initial data tests

6.5.1 Presentation

(See 4.3.1 5.5.2/

a) Check that the“editi presentation library can be displayed. Ob
chart|display and symbols are as defined in the presentation

b) Check that ECDIS, ch 1 ed in the presentation library, can be displaye
three hat these symbols can be interrogated by cursor and
assodgi contained in the symbol library of the presentation
displg

c) Load g an object not valid for ENC purpose, i.e. an object, attr
attrib Jte value notyecognized by the presentation library. Check that the symbol

“?” odclrs at thes

orward of conning position 7m

Required test items
4.42/5.1)

of this test data set are des
F.

dicated position on the test chart when the standard display is

that the

S chart 1
sentation

ther with
cribed in

serve the
ibrary.
d. Select

that the
library is

bute and
magenta
selected.

ied chart

d) Check that the EUT provides the capability to select for display either the simplif
symbols for buoys and beacons, special areas, etc., or the corresponding paper chart
symbols.

6.5.2 ENC

(See 4.4.1/4.4.2/5.5.2)

Check that the edition number and date of the ENC included in the IHO test data set for
IEC 61174 is displayed in the chart library.

Load an additional ENC cell and ensure that the chart coverage has changed and that the
chart library is updated.

Remove an ENC cell and ensure that the chart coverage has changed and that the chart

library is

updated.
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a) Load a data cell whose source identification indicates that the data is non-official (by the
inclusion of a producer code, which indicates a source other than the official producers
listed in the annex A to S-57 appendix A). Check that when the area of this cell is
displayed, the boundary of the area, or the edge of the display if the boundary is off-
screen, is marked using the appropriate symbology as defined in the presentation library.
The warning “No official data available. Refer to paper chart” shall appear.

b) Select a display area for part of which no ENC data is loaded and check that the “no data”
area symbolization defined in the presentation library is displayed in the appropriate area.

6.6 Accuracy
(See 4.11.1/4.11.2./ 4.12.1/ 5.1/ 5.4.4)

The test Fhalrverify:

— the accuracy of EUT calculations consistent with SENC;
— the measurement accuracy consistent with display resolution.

a) Perform the measurements provided for in the IHO test data i that they
meet|the required accuracy. Check that the system can pe f i ulations:

— transformation between a local datum and WGS-84 t d a local

— trde distance and azimuth between two geographjc
— geographical position from know
— rhumb line and great circle.
b) Calculate and display both a rhumbAin cenario 1

of anpex J and verify that no visible distortion ; Hata.
the suppr ed by the data, i.e. not over-gcaled.

6.7 Visual require

6.7.1 Symbo@
(See 4.8.10 4.8.4 / 4.1Q/4.

a)
b)

the IHO

c) mbols do

Displayn*Buoys and Beacons (Q)” part of the ECDIS Chart 1 (cell name AA$C1Q00).
Check that the height of the CHKSYMO01 symbol is not less than 5 mm.

f) Check that the number of pixels (lines) which comprise the vertical extent of the symbol
CHKSYMO1 is not less than 16.

g) Using a sample of text contained in the chart, for example manual updates, mariners
notes, ENC text or pick reports, check that the height of upper-case characters is not less
than 3,5 mm.

h) Check that the navigational elements conform to annex E.

6.7.2 Units and legend
(See 5.3.3)

a) Check that units are as follows:

.1 Position latitude and longitude in degrees, minutes and decimal minutes;
.2 Depth metres and decimetres;
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.3 Height metres;
.4 Distance nautical miles and decimal nautical miles, or metres;
.5 Speed knots and decimal knots;
.6 Time hours, minutes and seconds;
7

Direction de
b) Check that the foll

grees and tenths of degrees.
owing elements are available in the display of general information:

units for depth;

units for heig

ht;

scale of display;

data quality i

ndicator;

1

2

3

4

.5  poumnding/ver
6 phorizontal da
7

8

.9  magnetic var

.10 fate and number of last update affecting the chart

.11  pdition numb

.12 rhart projection.

6.7.3 Colour table
(See 4.8.1t04.8.2/4.9.3/5.6/5.8.3/5.8.4)

method i
independent test of a

6.7.3.1 Integrated s

a) Calibfation v i
Check that fornse

the ¢
tolers

1)

S

he value of the safety depth;
he value of the safety contour;

ticatdatonT;
tum;

iation;

er and date of issue of the ENC;

hoose between fwo diffe The first
od is an

C 60945.
n library,
ithin the

el of the

nd a box

lerances
d value);

3) select a screen provided by the manufacturer which has, in a black background, a box

of CHMGF (br
than 25 % of

ightest magenta). The box size is at least 5 cm per side but not more
the total screen area. Check that the level of CHMGF is within the

tolerances of AC* (not greater than 16 units of AC*) and AL* (is within 20 % of its
specified value);

4) select screen provided by the manufacturer which has, in a black background, a box of
CHYLW (brightest yellow). The box size is at least 5 cm per side but not more than

25 % of the to

tal screen area. Check that the level of CHYLW is within the tolerances

of AC* (not greater than 16 units of AC*) and AL* (is within 20 % of its specified value);

5) select a screen provided by the manufacturer which has, in a black background, a box
of BKAJ2 (darkest grey). The box size is at least 5 cm per side but not more than 25 %
of the total screen area. Check that the level of BKAJ2 is within the tolerances of AC*
(not greater than 16 units of AC*) and AL* (is within 20 % of its specified value).
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b) The day-black-background, dusk, and night tables shall be tested as follows:

2)

3)

4)

5)
6.7.3.2
a)

1)

Calibration ve
Check that for
the cplours
tolergnces gi

1)

the person conducting the test shall have passed the Ishihara colour blindness test
taken by mariners and shall adapt to night viewing for 10 min before checking the night
display;

the brightness and contrast controls shall be set to their calibrated settings;

while the display is off, adjust the light level reflected from white paper positioned on
the display screen to the following values in table 1:

Table 1 — Light levels

Time period Light level

Day-hlack-hackground 200 cd/m? + 50 % ‘/\

Dusk 10 cd/m? + 50 % /\\

Night Darkness (ECDIS display pé%\@nt\{{h\;\

Preferably use natural daylight for the two daytime tabl

ifferentiation test
.1 for the above

under each of the above conditions display the a
dipgrams described in S-52, appendix 2, anne
taples. Select each table in turn and ensure that:

—| the foreground stripes repregenti qllow d : , , and grey

un
EC
ensure that:

adjust boxes availgble from
art 1). Select each table in[turn and

— | symbol BLKAB i isti ed from its background.

C 60945.
ion library,
ithin the

if

d by the
monitor,

black screen provided by the manufacturer. Check that the leyel of the
ired (less or equal than 0,52 cd/m?);

v hd, a box
of CHWHT (brlghtest whlte) The box size is at least 5 cm per S|de but not more than
25 % of the total screen area. Check that the level of CHWHT is within the tolerances
of AC* (not greater than 8 units of AC*) and AL* (is within 20 % of its specified value);

select a screen provided by the manufacturer which has, in a black background, a box
of CHMGF (brightest magenta). The box size is at least 5 cm per side but not more
than 25 % of the total screen area. Check that the level of CHMGF is within the
tolerances of AC* (not greater than 8 units of AC*) and AL* (is within 20 % of its
specified value);

select a screen provided by the manufacturer which has, in a black background, a box
of CHYLW (brightest yellow). The box size is at least 5 cm per side but not more than
25 % of the total screen area. Check that the level of CHYLW is within the tolerances
of AC* (not greater than 8 units of AC*) and AL* (is within 20 % of its specified value);
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6) select a screen provided by the manufacturer which has, in a black background, a box
of BKAJ2 (darkest grey). The box size is at least 5 cm per side but not more than 25 %
of the total screen area. Check that the level of BKAJ2 is within the tolerances of AC*
(not greater than 8 units of AC*) and AL* (is within 20 % of its specified value).

b) The day-black-background, dusk, and night tables shall be tested as follows:

1) the person conducting the test shall have passed the Ishihara colour blindness test
taken by mariners and shall adapt to night viewing for 10 min before checking the night
display;

2) the brightness and contrast controls shall be set to their calibrated settings;
3) while the display is off, adjust the light level reflected from white paper positioned on

the display screen to the following values in table 2: S~
Table 2 — Light levels /\A (\
Time period Light Ieve( \
Day-black-background 200 cd/nf/+\50\°>a\ \ N
Dusk 10 ot % 50 % O\
Night Darkness (ECDI\SJ\;)NeWanht

Preferably use natural daylight for the two dayti

4) under each of the above condi 'ns dIS i i iation test
dipgrams described in S-52, ect each
taple in turn and ensure that:

—| each foreground stripe is cl

and grey

5) under each of
CDIS chart 1

y the black adjust boxes availgble from
DIS chart 1). Select each table in|turn and

on-board use of the colour differentiation test diggrams is

vided for use with the equipment; check that it can be|removed

rom the manufacturer’s data verify that it has eight times atfenuation

sity).

C) Check—ttrat—means—are pluvidcu' to—retormthe dibpiay to—ttre—catibrated blight 1ess and
contrast settings.

d) Verify that the equipment manual includes a warning that use of a brightness control may
inhibit visibility of information, particularly when using the night colour tables.

e) Verify by observation that each of the five mandatory colour tables provided in the
presentation library may be selected.

6.7.4 Resolution
(See 4.9.3/5.8.2)

From information supplied by the manufacturer verify that the resolution requirement defined
in 5.8.2 is met.
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6.7.5 Display characteristics
(See 4.9.2/4.9.4/5.9)

Measure the displayed chart area while in route-monitoring mode and check that it is at
least 270 mm by 270 mm.

Ensure that the displayed information is clearly visible to more than one observer, in the
conditions of light normally experienced on the bridge of the ship by day and by night.

Check that in route-monitoring mode any windows superimposed on the chart display area are

removable or can be moved from the chart display area.
e-monitQring display
ly visible

ny oIcB tables

Check thpt a mariner’s information panel on the same screen as the r
uses only the “user interface” colours defined in the presentation
colours which do not detract from the chart display in any of the fi
and can be accepted as equivalent to the “user interface” colour;

6.8 Functional requirements
(See 4.3)

The following tests shall be performed both in route (plapmi ode. The
initial latitude/longitude position shall be that preowi i the IHO
test data|set. For all tests, confirm that there is

6.8.1 Standard display
(See 4.2.4) 4.3.4/ A.2)

Follow manufacturer’s in
Turn off
entered.
for the d

applied.
osition is
he SENC
d display

provided

6.8.2

(See 4.2.5

Select s selectable information. Remove all selectable infprmation.
Check tQ the same as the graphical representation of the display base for
the IHO C 61174. Verify that the standard display can be restdred by a
single op firm that the display mode is indicated.

6.8.3 All‘other information
(See 4.3.1/4.3.2/4.3.7/4.6.1/5.2/A.3)

Select standard display. Add all other SENC information and check that the EUT display is the
same as the graphical representation of the complete IHO test data set for IEC 61174.
Confirm that the display mode is indicated.

6.8.4 Display priorities
(See 4.3.1/4.3.2/4.6.1/5.2)

Load ENC test data set A and check in detail that the drawing priority of the EUT display
conforms with the drawing priority of the graphical presentation supplied with the IHO test
data set.
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6.8.5 Additional display functions
(See 4.3.1/4.3.10/5.5.1t05.5.3/5.7)

Check that the additional display information can be displayed on demand.

a)
b)

6.8.6 Scale and na

(See 4.5/ .3.1/5.@
a) Display informatiof

Verify that the navigator’s notes can be displayed.

Select three different mariner entered objects using colour orange (colour token NINFO),
check that these may be positioned at user-defined locations on the display. Similarly
check that 10 lines, 25 text characters and two areas can be drawn at user defined
locations. Check that all information added by the mariner is distinguishable as described
in S-52, appendix 2/2.3.1b, except for colour fill. Check that one of the areas can be filled,
as described in S-52, appendix 2/2.3.1b. Check that all of these objecis_can be added to
the SENE:

If the ormation

conforms with the following: ?

.1 the caution (!) or information (i) symbol is used to call numeric
display by cursor picking;

.2 simple lines, or areas without colour fill, give an
explanatory note in the alphanumeric dlsplay Co

.3 mpnufacturer information is distinguishable P/2.3.1¢c),
and does not overwrite i.e. degrade HO ch

It shalll not be possible to adjust deptk_info

If nor]-ENC data is mixed with EN ' in S-52,

appemdlx 2/2 3.1c. If the non-ENC data is glea t may be

symb non-ENC

data’|i , pppendix

2, 8.5.2 of annex A

an that in the ENC (overscale) by zooming in, and
ensufe that an

Seleqgt the less aj vigation purpose cell which includes own ship’s | position,
cover| d navigational purpose cell in the ENC and ensur¢ that an
indicati

Seleé here\different compilation scales appear on the display. Verify that a
boun weep different scales is indicated. Check if areas which are oyerscaled

are identified.as specified in S-52, appendix 2.

Verify \that if the display cannot be completely covered with data for the| detailed
navigaiional purpose, the remaining part of the display will be covered by the data for the
more general navigational purpose.

A graphical index of the scale boundaries shall be shown on demand.
Verify the ability to use intermediate display scales.

Verify that the SCAMIN attribute removes clutter when changing to a smaller scale.
Compare this with the graphical representation for SCAMIN attribute provided with the IHO
test data set.

Verify that a scale bar is provided as part of the display base at a scale of 1:80 000 or
larger.

Verify that a latitude bar is provided as part of the display base at a scale smaller than
1:80 000.
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j) Set a display scale larger than 1:80 000 (e.g. 1:25 000) or the equivalent radar range
scale and check that the 1 mile scale bar is displayed between 2 mm and 4 mm from the
left side of the chart display area. Set a display scale smaller than 1:80 000 or the
equivalent radar range scale and check that the latitude scale is displayed between 2 mm
and 4 mm from the left side of the chart display area.

6.8.7 Mode and orientation
(See 4.7.1t04.7.4/5.4.2/ 5.9)

a) Check that the north arrow symbol is always displayed at the top left corner of the chart
area, not overlapping the scale or latitude bar. If the EUT offers the capability to show
other than north-up presentatlon check that the symbol realigns to north.

b) Ensure on of the
neigh

c) Chec wn ship
relati >

d) Wher that the
displc which is

ween the
bl allows

symb
ship B

6.8.8 Safety contour
(See 4.3.6 5.4.3 / A.1.4)

a) Switch on. Do not select a safety
safety contour depth.

ba30m

veen two
he SENC

b) Select a depth conto
existing depth contours.
and clearly indicate

c) Compare safety co ded with
the 1IHO tes > isolated
dangérs withi

6.8.9

(See 4.3.7

For the 4 undings, set initial safety depth to 10 m. Compare safe¢ty depth
display raphical representation provided with the IHO test ¢data set.
Verify tha less than the safety depth are emphasized. Repeat test for 7 m and

for 12 m.[These

6.8.10 Object information
(See 4.10.5.12 / 5.4.1)

a) Enter the geographic coordinates of a position, and display that position. Select a point,
which may be a feature, symbol or position, and display its geographic coordinates.

b) Select by cursor an example of each of the following area, line and point objects. (See
table 3.) Check that the information on the object contained in the ENC is displayed.
Information on other objects may also be displayed.
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Table 3 — Area, line and point objects

Area Line Point
Depth Depth contour Buoy
Restricted Ferry route Light
Sea Recommended track Wreck

c) Check that text associated with chart objects is displayed only when selected and may be
removed.
d) Select an example of a note encoded using TXTDSC (text description). Check that the
note js_displayed within the light level of the current display (mhlp 1m that jt can be
easily t.
e) Seleg yed in a
mann >
f) Selec bl stream
predi¢ vithin the
light dd and is
logicglly presented, for example by dlsplaymg the dataz chart.
g) Seleg attributes
DATS
-t contents
lo

-t

-t he dates
|

-t

6.8.11 Navigatign relate

(See 4.10.1 /4.10.5@.

Verify that at least,on required

for navigati

6.8.12

(See 4.10{

a) Remq m to the
EUT

b) With |aésecond;independent positioning method ensure that the EUT displays any
difference fmreported positions:

c) Remove the positioning input to the EUT and ensure that an alarm is given.

d) Simulate a message from the positioning device that indicates an error condition, and
observe that the alarm or indication is repeated by the EUT as an indication.

e) Select a different geodetic datum between the positioning system and the SENC, and
ensure that an alarm is given.

f) Adjust the position manually. Observe that the amount of the correction is displayed on
the screen and that the position changes accordingly. Recheck periodically to see that it
remains unchanged.

g) Verify that the manufacturer's documentation includes guidance for implementing a

common reference system (offsets).
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6.8.13 Radar and plotting information
(See 4.6.1/4.6.3.2104.6.3.5/5.2)

Where the capability for displaying radar and plotting information is provided:

a) observe the display without radar overlay, switch on the radar overlay and plotting information
and ensure that the SENC information is not degraded, and is clearly distinguished;

b) observe the display without radar, then switch on the radar overlay and plotting
information and ensure that these match in scale, orientation, projection and accuracy,
within the ranges defined in annex 4 to IMO Resolution MSC.64. Check that a change of
scale of the radar, if it is a separate unit, does not affect the EUT/radar image in scale,
orientation, projection and accuracy;

c) ensure that the displayed position of the ship may be adjusted manu

d) note that the accumulated offset is clearly indicated;

e) ensure that the radar and plotting information may each be remowe i >perator
action;

f) set BUT to accept and display transferred plotting LS. o sinvdlator to the
equivialent of stabilized, north-up mode and to 12-mj \ ne target
information is being accepted and displayed correctly;

g) vary
information on the EUT changes accordingly.

1 plotting

For this test a radar target in a fixed pasitio

6.8.14 |Loading of corrupted data
(See 4.3.9) 5.10.4)

a) Load
warning.
b) Load|the IHO ENC
receftion pro€edure

c) Verify that the dse

propriate

example of a corrupted update. Verify that the

update record is flagged as invalid.

6.8.15
(See 4.3.8

6.8.15.1¢
(See 5.1 /5.

a) Verify
b) Apply

c) ldentify the issuing authority of the update. Check that this conforms with the corres-
ponding identifier of the ENC.

d) Attempt to load an improperly sequenced update; check that the update is rejected and
that a warning is given to the user.

dia.

e) Attempt to load an update related to a newer edition of ENC; check that the update is
rejected and the user is informed that a newer edition is available.

f) Attempt to load an update related to an older edition of ENC; check that the update is
rejected and the user is informed that the update belongs to a previous edition.

g) Load a cell-cancellation update. Check that the cancelled cell is no longer available.
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6.8.15.2 Display — show and verify
(See 4.3.9/4.3.10/4.4.4/4.48/5.10.1.1/5.10.1.2/5.10.7 / 5.10.9 / 5.10.10)

a)
b)

Ensure that the edition date/update number is displayed on request.

Ensure that the contents of the updates have been included in the SENC, by displaying
the SENC contents and highlighting updates.

Ensure that updates not relating to an ENC cell within the SENC are discarded.
Ensure that official ENC updates can be distinguished from local updates.
Verify that, once accepted, integrated updates are indistinguishable from ENC data.

An update shaII be applled to the SENC dlsplayed and then manually annotated as rejected

by omitti

6.8.15.3 | Records and logs
(See 4.4.7) 4.4.8/5.10.1.3/5.10.5/ 5.10.8)

d update

g its appllcatlon ent|rely

Tests shall be applied in all EUT operating modes, i.e. roué ing iforing.

a)

b) Verify that the log file contains the fg

c) Verify that the sum

6.8.16
(See 4.4.6

List dn the display, and observe the contents of the time

of application to the SENC.

.1 date and time of application/re

.2 cgqmplete and unique product

specification;
.3 any anomalies encou

.4 type of application:

.1 identificatj i
.2 update nu{& S
cell identifi
editi

o r w N

ny

Using the_iest data subset C_as described in annex F_check that the following manuhl update
procedures may be carried out and that the update is distinguishable as described in S-52,
appendix 2/2.3.4.

a)

b)
c)

Add a new point and restricted area features from the presentation library, locating them
at selected positions.

Delete an existing feature.

Check to see that any update text information relevant to the new condition and to the
source of the update entered by the mariner is recorded by the system. Verify that this
update can be re-displayed on demand.

Verify that EUT is capable of sensing indications and alarms related to the SENC data
from manual updates.

Verify that manual updates are distinguishable as described in S-52, appendix 2 / 2.3.4.

Verify that any manual updates removed from the display during the last 3 month period
are retained and can be reviewed.
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6.8.17 Self-tests of major functions
(See 4.13)

a) Perform tests of the major functions which are supported by the EUT. Verify that the EUT
provides appropriate display information and indications.

b) Simulate the following sensor malfunctions (including for radar if provided for):
.1 interruption of sensor input (loss of signal);
.2 invalid sensor information (status);
.3 physical breakdown of sensor connection.

c) Verify that the system provides suitable alarms or indication of system malfunction arising
from failures in accordance with IEC 60945. S~

6.9 Operational requirements

6.9.1 Frgonomic principles
(See 4.10.2)

a) The EUT shall comply with the ergonomic principles ng ' . & 60945.

b) The gcoustic alarm level must be capable of the 60948 but may

be adjustable below this limit.

6.9.2 Route planning
(See 4.9.1)4.91.1/4.9.2/4.10.1/4.10.4.1 td4.10M4.6
a) For the routes to be planned as described hels ke foltowing general guidelines|apply:

.1 injtially plan the route without speci < ontour. Ensure that the default value
is[30 m or the next d ;

.2 atfleast one leg sh tg specified safety contour is not Tvailable.
> he next deeper contour and an indjcation is
provided to the

least oRe leg s Hed;

at ndication
is

5 at h special
cd

6 af er which
sh

data at a
if

each leg shall be planned with an appropriate ofi-track limit (e.g. 100 m);

.9 course changes shall be made, both to starboard and port, between different legs of
the route and shall vary from 5° up to 175°;

.10 the length of the legs shall vary from 0,5 nautical miles to at least 3 nautical miles
with a total length of at least 25 nautical miles;

.11 planned speed shall vary between 5 knots and 15 knots;
.12 the planned route shall cross at least 3 cells of the ENC.

b) Observe that the displayed information for route planning, route monitoring and supple-
mentary navigation tasks, such as pilotage or chart work is available.

c) Plan a route which uses at least 10 waypoints:
.1 test that the route can be planned using both straight and curved segments;
.2 save the planned route.
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d) Retrieve the planned route and plan an alternative route as follows:
add three waypoints;

delete three waypoints;

change position of two waypoints;

N ow Do

change order of waypoints in the route;
.5 save the alternative route.

e) Plan complex tracks using scenarios 2 and 3 as noted in annex J and save the tracks.
Check that track distances comply with those noted in annex J and that no distortions are
visible.

6.9.3 oufe monitoring -
58592 14).9.1 49.1.2/49.2/4.10.3/4.10.4.5/4.10.5.2 to 4.10.5.5/ 4.10.5.8 / 4.10.5, 11.1/5.4.3
a) For route monitoring, the following general guidelines apply:
1 in
.2 sq
3 th set;
4¢3 ypoint of
th
.5 at
.6 at vailable;
.7 at
.8 at| least one leg sha area entered by the mariner which
should generate analain(or indication: ure’that an alarm or indication is pfrovided.
b) Operate the own ship positi i . observe that the display shows own ship's
positipn.
c) Shortly befo@ rea for which an alarm will be releasefd (safety
contour and prohi he following actions:
A di p's position and outside present display (look ghead);
2 vd ate alarms/indications are provided;
3 re sition by a single operator action and verify that this |takes no
g
d) When rs the area where the specified safety contour is not available,
ensurne that ty contour shown defaults to the next deeper contour.
e) Verify that an alarm is released each time the vessel is going to cross the boundary of a

prohibited area or safety contour, within the time specified by the mariner.

f) Select a scale smaller than the largest one available for the area. Simulate crossing over
the safety contour. Check that an alarm is generated by EUT using data from the largest
available scale.

g) Using the ENC test data set:

.1 simulate own ship's movement from an area of large-scale data into an adjoining area
of small scale data. Ensure that each re-draw which occurs until the display is wholly
within the small scale area is completed in less than 5 s. (The situation where official
chart data is not available is outside the scope of this test);

.2 select the display of an area not currently displayed, at least 10 nautical miles from
own ships position and which is covered by ENC data at a scale different from the one
in use. Check that the old display is maintained from the start of the regeneration until
the start of re-draw of the new display. An indication shall be given if the regeneration
time is more than 5 s;
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.3 simulate deviation from intended track and verify that the off-track alarm is released;

4 verify that an alarm is released each time, within the time or distance specified, when a
critical point has been reached by or is abeam of the ship;

.5 display the alternative route and ensure that it is clearly distinguishable from the
selected route. Change to the alternative route and verify that this becomes the
selected route;

.6 modify the selected route by adding a new waypoint;

.7 select an automatic time interval, within a range of 1 min to 120 min: simulate the
vessel's movement, and verify that the time labels are displayed. Ensure that time
labels may also be entered manually.

h) Reload the complex route of scenario 2 and start monitoring the route with the first
waypgpint. Confirm that all waypoint changes, bearings and distancgs are calculated and
displgyed correctly during route monitoring.

ith| the first

ted and

i) Relogd the complex route of scenario 3 and start monitori
waypgpint. Confirm that all waypoint changes, bearings and 4|
displgyed correctly during route monitoring.

6.9.4 Twelve-hour log
(See 4.10.4.13/ 4.10.6.1/ 4.10.6.3 / 4.10.6.4)
For recording purposes (see below) the data resglWii [ 7.2

a) For voyage recording, a separateNestxo > 3 shall be
desighed as a loop. It shall be i this test
automatically.

b) Conti manually
edit the log. This sha : log shall
then pe analyzed i g svin the operating manual and thle results
shall

c) Ensure that t f 1.10.5.13
and 4.10.6.@& ed and _awvgilable \adh demand. Check that chart data accprding to
4.10.6.1 and 410 S

6.9.5

(See 4.10.

a) Verify that\the S intervals
not eKseeding 4\h: j capacity
of three

b) Ensuredhat the d, can be
preserved

6.9.6 Power supply
(See 4.15.2 / H.15.2)

Interrupt the power supply for 45 s, and ensure that the equipment does not need to be
re-initialized manually.

Operator settings shall be checked that they have not changed.
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Annex A
(normative)

SENC information to be displayed during
route planning and route monitoring

(Appendix 2 of IMO resolution A.817)

1 Display Base, permanently retained on the ECDIS display, consisting of:

.1 coastline (high water);

.2  pwm SHip’S Safety contour (f0 be Selected by the mariner);

3 |ndication of isolated underwater dangers of depths less contour
Which lie within the safe waters defined by the safety conta

4 fndication of isolated dangers which lie within the safé %safety
contour such as bridges, overhead wires, etc., and beacons
Wwhether or not these are being used as aids to ng

.5 raffic routing systems;
scale, range, orientation and display mode;
Linits of depth and height.

2 S;anc ard Display, to be displayed NS splayed by ECDIS, donsisting

of:

1 Hisplay base;

.2 Mdrying line;

.3

4

.5

.6

.7

.8

3 All Oth xample:

1

.2 ubmarine cables and pipelines;

.3 ferry routes;

.4 details of all isolated dangers;

.5 details of aids to navigation;

.6 contents of cautionary notes;

.7 ENC edition date;

.8 geodetic datum;

.9  magnetic variation;

.10 graticule;
.11 place names.
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Annex B
(normative)

Navigational elements and parameters

(Appendix 3 of IMO resolution A.817)

1. Own ship

1.1 Past track with time marks for primary track

1.2  Pasgttrack-with-time-mariksFfor-secondarytrack AN
2. Vector for course and speed made good

3. Variable range marker and/or electronic bearing line

4. Cufsor

5. Event

5.1 Dead reckoning position and time (DR)
5.2 Eslimated position and time (EP)
6. Fix{and time

7. Position line and time
8. Transferred position line and time
8.1 Prgdicted tidal stream or current
8.2 Aclual tidal stream or current vector
9. Dahger highlight
10. Clgaring line
11. Planned course a
12.  Waypoint @

13. Distance to 1,
14. Pla
15. Vis
16. Pq ]

A full def

Elementd 1 and 1.

refer to the tracks from primary and secondary positioning methods.



https://iecnorm.com/api/?name=e422f1cb01ff11f2353daedd64380cf8

61174 © IEC:2001(E) —47 -

Annex C
(normative)

Areas for which special conditions exist

(Appendix 4 of IMO resolution A.817)

The following are the areas which ECDIS shall detect and provide an alarm or indication
under 4.10.4.5 and 4.10.5.4.

AN

raffic separation zone
Traffic routing scheme crossing or roundabout
Traffic routing scheme precautionary area
Two way traffic route
PDeepwater route
Recommended traffic lane

nshore traffic zone

Fairway

Restricted area

Caution area

Offshore production area
Areas to be avoide

Submar'@re
ce area

Arrctrorage profibited
Dumping ground

Spoil ground

Dredged area

Cargo transhipment area
Incineration area

Specially protected areas
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Annex D
(normative)

Alarms and indicators

(Appendix 5 of IMO resolution A.817)

Sub- Requirement Information AN
clause

4.10.3 Alarm or indication  Largest scale for alarm

4.10.4.6| Alarm Exceeding off-track limits

4.10.5.3| Alarm Crossing safety contour

4.10.5.4 | Alarm or indication  Area with special conditio

4.10.5.5| Alarm Deviation from routé
4.10.5.7| Alarm
4.10.5.8| Alarm
4.10.5.9| Alarm

4.13.2 Alarm or indication

451 Indication

452 Indication
4.6.2 Indi :@ rmation

4.10.4.4 | Indicatio

4.10.4.5 e planning across specified area

4.13.1 System test failure

In this sﬁ finigions of indicators and alarms provided in IMO resolutions A.686
and A.830 a

Alarm: An alarm’ or alarm system which announces by audible means, or audlible and

Visual e ars, a COTTaition requiring attertior.

Indicator:  Visual indication giving information about the condition of a system or equipment.
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E.1 Introduction
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Annex E
(normative)

Navigational symbols

This annex provides a description of the navigational symbols to be used on ECDIS, as listed

in annex B.

This ann
those us
for AIS.

E.2 Symbols

a) If nayigational symbols are used on another navigati
thesd symbols, the colour palette and symbol sizes
the d|scretion of the manufacturer.

b) Addit
confli
use a

c) Alphg
d) ColoJ

ARPAs,
be left to

by do not
that they

E.2.1
Tidal s
e\didéd tidal stream or Predicted from tidal
current vector with effective database ninfo
time and strength (in [3] box)
[4] [8] [6]
[1] Section

[2] Subsection number

[3] Symbol to be used on ECDIS
[4] Description in the English language

[5] Notes

[6] Colour token (IHO ECDIS presentation library)
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Route monitoring — position lines

1

a

(on

Own ship

The use of symbol 1- a/b
on radar systems is
optional.

Symbol ‘b’ must be
scaled to indicate length
and beam of the vessel
and may be
representative of own
ship’s outline.

In either case, the-Targest

dimension of the(symbol

ships

1.1

1115

30

Past track with time
marks for primary trac

pstrk

1.2

1015

O

Time mark intervals may
be set by the operator.

Time to be HHMM or MM

sytrk

2.1

wnship’s vector for
course and speed made
>oo (i.e. over ground)

Marks at 1 min intervals.

Filled mark at 6 min
intervals. Length
represents user selected
period applied to ALL
vectors

ships

2.2

N

Own ship’s vector for
course and speed
through water

Marks at 1 min intervals.

Filled mark at 6 min
intervals. Length

represents user selected
period applied to ALL
vectors

ships
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Target tracking — AlIS reported targets”

2.3 "Active" AIS target Centre is pivot point. arpat
Orientated with heading.
Heading line is 25 mm
long
" P Centre is pivot point.
2.4 Sleeping” AlS target Orientated with heading. arpat
A To avoid confusion with "Sleeping” AIS has no
AIS target with no vector
associated vector.
2.5 Vector for course and Marks at 1 min intervals. arpat
speed made good (i.e. Filled mark at 6 min
over ground) intervals. Length/\
J?’Vw represents us electe
period applle AL
vectors /\
Electroniq¢ plotting video symbols — IEC 60872 \ \

2.6 Plotted target — Cour \ \/ arpat

and speed vect
See |IEC 60872
Watks.gt1 min intervals. ships
Thick/mark at 6 min
i vals. Length

IEC 60872 videg symba|
AC\
N\
represents user selected

2.7 ect
period applied to ALL

IEC 60 videwts
vectors

See |IEC 60872

2.8 \(

char fNur nd Marks at 1 min intervals. ships
e rough yater.
Thick mark at 6 min

See |IE 8 ; .
ECS6087L video symbol intervals.
B
Q Length represents user
selected period applied to
A /\ ALL vectors

AN /

Route monitow itio Iin\ee\ \
3 M \ Variable range marker The VRM and EBL may ninfo
<\ and/or electronic bearing be ship centred or freely
line movable.
N A small filled circle
A indicates the EBL origin
= when offset

An EBL is to be an
interrupted line of long
dashes.

The first VRM is to be a
ring of long dashes.

The second VRM is to be
a ring of long dashes
distinguishable by a
different line style of
dashes

* Due to the fact that AIS is a new navigation system, the process of the evaluation of different proposals for the
presentation of AIS information on the bridge is still ongoing. A final decision about AIS presentation can only be
drawn after functional and operational evaluation of related research projects. In this respect, the symbols for AIS
targets given in this annex are provisional and will be the subject of a future decision.
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Route monitoring — general
4

cursr
Cursor The cursor crossover

Ll point may be left blank as
— shown in ‘b’. In either
case the largest
dimension of the symbol
shall be not less than

10 mm

Event The symbol may be ninfo

numbered and have

additional text such as
4 time / "MORB" assdciat
with it

(N
All own ship references relate to the conning positio{\ \

N

Route mdhnitoring — calculated positions (indicated by thickened circle& \ \ \

\ .
51 Dead reckoning posifion ninfo
115 and time (DR

DR
5.2 ninfo
1115
EP
Route mdhnitoring {\\flx
6 Fix and time X indicates method of fix ninfo
4 5
[~
Vv Visual Gl Glonass
A Astronomical L Loran/Tchaika
R Radar M MFDF
D Decca (0] Omega
G GPS T Transit/Tsikada
A differential system is denoted by a prefix 'd’, for example dG, dO, etc.
Route monitoring — position lines
7 0705 Position line and time ninfo
8 0705 Transferred position line ninfo
_— and time
TPL
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Route planning — tidal stream
8.1 Predicted tidal stream or Predicted from tidal ninfo
Vv current vector with database
§\ 1115 effective time and
N strength (in box)
8.2 Actual tidal stream or Measured from available ninfo
current vector with sensor information.
1115 effective time and Strength to be displayed
strength (in box) in knots
Route plapmimg—=——damgertightigitt
° Danger highlight dnghl
Route plajhning — clearing lines
10 . ninfo
¢ xamyle is shown for
@ 5 g learipg a wreck and
NMTM. orth mark buoy
o T
NLT 045 /
Route manitoring — Calculateq/po\sQonm\kid &\&ene}ylrcle
11 Planrgd courséNend dirte/aplrt
spe ake/good.
Speed is_;shown in box
12 Waypoint Waypoints may be plirte/aplrt
sed/An conjunction with labelled. Label shall be
mbols 14 and 19) unique. First character
shall be a letter but not
‘0", I"or ‘2"
13 Distance to run May be replaced by more pirte/aplrt
N direct means
4
[~
14 - Planned position with May be replaced by more
date and time direct means
m pirte/aplrt
15 Visual limits of lights, arc Inscriptions are optional ninfo
J,\. to shore rising/dipping NOTE Not shown on
L “Ushart Lt range alternate route
- FI(2) W 10s
16 Estimated position and Minimum symbol to ninfo
WO(25) [
( )® time (EP). indicate "wheel-over" line
~ 1115 Position and time of (annotated "WQ"), other
"wheel-over" * data can be optionally
provided.
NOTE Not shown on
alternate route
* "wheel-over" is defined as a geographic position along the ship’s intended track where, taking into account
the dynamics of the ship and the prevailing environmental conditions, the mariner considers it necessary to
put the "wheel-over" to achieve the intended new track.
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Annex F
(normative)

ENC test data set

F.1 General requirements

This data set is necessary to accomplish all ECDIS testing requirements which are specified
in this standard. The data shall be encoded according to the IHO ENC product specification

included in S-57. The data shall be provided, in an unencrypted form on CD-ROM.

The test data set shall include: T~

— data $ubset A for testing the ENC;
— data $ubset B for testing automatic updating;

— data $ubset C for testing manual updating.

In additign to these data sets the following shall be provided;
— an ingtruction manual;

— a set|of graphical representations;

— a reagd-me file which shall include this specificatio
contepts.

Referencles to other IHO publications qre t of S-52 and its appe

and 2.
The lategt version of the ENC test da
Bureau at http://www.iho.
F.2 Data subset 4
F.2.1

This datg

The cont

atures™hamed in both English and another language;

d) examples of fe

c) examLpIe
diX 2 of S-52-

appe

an index to

es from each of the priority layers defined in 5.3(a) of S-52 an

the data

ndices 1

rographic

i 2.3.2 of

e) examples of features making use of SCAMIN;
f) examples of features making use of INFORM, TXTDSC and PICREP;

g) an example of an object, attribute and attribute value not valid for ENC purposes;

h) at least two scale-area meta objects;

i) an example of corrupted data;

j) an example of a feature which is depicted as an area with an associated area-centred

symbol;
k) an example of objects (see 6.8.10, table 3);

I) an example of "unofficial" data, (i.e. data whose source identification indicates that the
data is non-HO). This data should be in a datum other than WGS-84. Part of the

"unofficial" data shall be superimposed on HO produced ENC data.
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F.2.2 Small-scale data
The data set shall include equivalent data for the next smaller scale navigational purpose for
the area specified in F.2.1. The data shall be at a scale of <1:80 000 and shall include an

area sufficient to cover a route of 25 nautical miles. It shall also include an area situated at
least 10 nautical miles from the centre of the specified area.

F.2.3 Data content

The content of the data set shall support the use of display base, standard display and all
other information as specified in annex B.

F.2.4 Alarms and indications AN

The datalset shall include:

a) the Olm, 10 m, 20 m, 30 m and 40 m depth contours in one cell\a 0 mq, > 25 m,
30 m|and 40 m depth contours in an adjacent cell;

b) a range of spot soundings, including a 5 m and 15 m so

c) examples of all features which trigger alarms or indic

F.2.5 Alarms and indications: large-scale data

rge-scale
es which

Where thle large-scale data (F.2.1) and
data set [shall be more geometrically
trigger alarms and indications.

F.2.6 Mathematical calculations

A separsg yhing a selection of positions, distances,
bearings : igational
calculatidg

F.2.7

Graphica racy and
resolutio

a) base

b) stand

c) all other info

d) smallrscale repreSentation of data for area F.2.1 to demonstrate the use of the[SCAMIN

attribute; and
e) small-scale data for area F.2.2.

F.3 Data subset B — Automatic updating
F.3.1 Update data: contents
The data set shall include:

a) multiple individual updates, certain of which shall affect topology;
b) an update with an invalid producing agency identifier;

c) an update referring to a superseded edition of a cell;

d) an update which comes into effect at a future date;
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e) data which falls outside the area of data subset A;
f) an example of corrupted data;

g) a separate text document containing the required contents of the summary report and an
application report described in 3.4.2(f) of appendix 1 of S-52;

h) an example of a cell-cancellation update.
F.3.2 Update data: sequence
The data set shall include a sequence of update, for example 1, 2, 3, 4 and 5, where 3 and 4

are logically linked but two versions of 3 are provided, one which makes 4 invalid, the other
being compatible with 4.
AN

F.4 Data subset C: manual updating

F.4.1 Update data: contents

A text document shall contain information for manual updati

F.4.2 Update data: alarms and warnings

The text ghall include reference to part of the conte
trigger alarms and warnings.

&

including items which
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Annex G
(normative)

Back-up arrangements

(Appendix 6 of IMO resolution A.817)

NOTE In clauses G.1 to G.6 the text in italics is from the corresponding paragraph of appendix 6 of IMO

resolution A.817. For example, clause G.2 is paragraph 2 of appendix 6 of A.817.

G.1 Introduction

AN

As presdribed in 4.14, adequate independent back-up arrangements  ghall
ensure safe navigation in case of ECDIS failure. Such arrangements in¢lude

.1 facilitjes enabling a safe take-over of the ECDIS functions i
ECDIS failure does not result in a critical situation;

bh{d)vided to
>hat an

.2 a means to provide for safe navigation for the remainjn case of
ECDIS failure.

It is a prprequisite that a means to provide for safe art of the

voyage ig established prior to departure and is avaijlabl

It is a pre¢requisite that the route plan/has_bee or to the

departurg and after reassignment of the rowte\p ver when

ECDIS fdils.

NOTE This annex does not address the use o offic@e $ a back-up to ECDIS.

G.2 Purpose

The purpose of an |E em Is to ensure that safe navigatiopn is not

compromised in

is shall include a timely transfer to the back-up

system during ¢ Wi > lations. The back-up system shall allow the vegsel to be

navigated safely unt{

G3 F
G.3.1 4

G.3.1.1
(See G.7.8

The back-up system shall display in graphical (chart] form the relevant information of the
hydrographic and geographic environment which is necessary for safe navigation.

G.3.1.2 Route planning
(See G.7.9.2.)

The back-up system shall be capable of performing the route planning functions, including:

.1 taking over of the route plan originally performed on the ECDIS;

.2 adjusting a planned route manually or by transfer from a route planning device.

If more than one route can be displayed, the selected route shall be clearly distinguishable

from the other routes.
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G.3.1.3 Route monitoring

The back-up system shall enable a take-over of the route monitoring originally performed by
the ECDIS, and provide at least the following functions:

plotting own ship's position automatically, or manually on a chart; (See G.7.8.5.)

taking courses, distances and bearings from the chart;

displaying the planned route; (See G.7.9.3.)

displaying time labels along ship's track; (See G.7.9.3.)

oA W N

plotting an adequate number of points, bearing lines, range markers, etc., on the chart.
(See G.7.8.4.)

G.3.1.4 | Display information
(See G.7.8|1.)

The backh nt to the

standard

The back
lines, na
include iq

itipn, coast
lay shall
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the sameg
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G.3.1.5
(See G.7.5

.1 The
govef

fed by a

.3 Thed
G.3.1.6
(See G.7.8{7.

The info j e ECDIS back-up arrangements shall be up to dafe for the
entire vq|

G.3.1.7
(See G.7.8

The back-up system shall provide an indication:

.1 if the information is displayed at a larger scale than that contained in the database; and

.2 if own ship's position is covered by a chart at a larger scale than that provided by the
system.

G.3.1.8 Addition of radar and other navigational information

If radar and other navigational information are added to a back-up display, all corresponding
requirements of the ECDIS performance standard shall be met. (See 4.6.) (See G.7.8.6.)

Radar information or other navigational information may be added to the back-up system
display. However, it shall not degrade the chart information, and shall be clearly distinguish-
able from the chart information.
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The back-up system and added navigational information shall use a common reference
system. Such advice shall be included in the manufacturer’s installation handbook.

Transferred radar information may contain both radar image and ARPA or ATA or EPA
information.

Where plotting information is added it shall be indicated to the operator whether the vectors
are relative or true.

If the radar image is added to the back-up system display, the chart and the radar image shall
match in scale, orientation and projection.

The radar image and the position from the position sensor sh both\be |adjusted
automatically for antenna offset from the conning position.
}e chart

It shall Y

It shall bg tion.
G.3.1.9

The disp nce with
section 7

It shall al tions are
permitted.

The devi

When trde motio hall take
place automatic 8 om\thevborder of the display, or from the centre of the
screen, ds determi i

It shall b elative to
the edge

G.3.1.1K
(See G.7.9

The back
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including

G.3.2 Reliability and accuracy

G.3.2.1 Reliability
(See G.7.3)

The back-up arrangements shall provide reliable operation under prevailing environmental
and normal operating conditions.

G.3.2.2 Accuracy

Accuracy shall be in accordance with section 11 of the ECDIS performance standard.

(See 4.11.) (See G.7.6)
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The accuracy of all calculations performed by the back-up system shall be independent of the
characteristics of the output device and should be consistent with the chart accuracy.

Bearings and distances drawn on the display, or those measured between features already
drawn on the display, shall have an accuracy no less than that afforded by the resolution of
the display.

G.3.3 Malfunctions, warnings, alarms and indications
(See G.7.8.8.)

The back-up system shall provide a suitable indication of system malfunction.
AN

G.4 Operational requirements

G.41 Frgonomics
(See G.7.7|2 and G.7.9.1.)

The bacK-up system shall be designed in accordance with s qQf ECDIS.

(See 5.9))
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removed
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in any of
" colours

A marineg
only the
appendix
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required.

G.4.2

G.4.21

Colours in the back-up arrangements shall be based |on IHO
recom .8.) (See G.7.7.1.)

IHO recpmmended cplours and symbols shall be the basis for presentation |of chart
informatipn:{The cotdurs and symbols other than those mentioned in the relevant gtandards
shall be those Usedto describe the mavigationat efements and parameters fistedim annex B
and described in annex E.

Chart information when displayed at the specified scale shall use the size specified in the
relevant standards of symbols, figures and letters.

G.4.2.2 Effective size

The effective size of the chart presentation shall be in accordance with 4.9.2. (See G.7.7.2.)

The effective size of the chart presentation for route monitoring shall be at least 270 mm x 270 mm.
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G.5 Power supply

(See G.7.9.6.)

.1 the back-up power supply shall be separate from the ECDIS; and

.2 conform to the requirements in the ECDIS performance standard. (See 4.15.)

It shall be possible to operate the back-up system and all equipment necessary for its normal
functioning when supplied by an emergency source of electrical power in accordance with the
appropriate requirements of regulation 11/1 of the 1974 SOLAS convention.

Changing from one source of power supply to another, or any interruption of the supply for a
period of up to 45 s, shall not require the equipment to be re-initialized\ manually. The
equipment is not require to remain operational during this interruption of.the pov?KSL pply.

G.6 Cpnnections with other equipment
(See G.7.2|)

G.6.1 Back-up
The back-up system shall:

.1 be cpnnected to systems providing contj
G.7.85.)

.2 not degrade the performance of any

s&)n ixing” capability; gnd (See

ing sensor input.

G.6.2 Radar
If radar with selected parts oiNthe a%:r na jon overlay is used as an elemg¢nt of the
back-up, |the radar shall comply Wi ex¢'to IMQO resolution MSC.64.

tem is a single interface to an EPHS. Other

The minijmum r rem
interfaces are al

G7 M uired test results

G.71 i i nd technical documentation

The eq tesk (EUT) shall be installed in compliance with the manufacturer’s
installatiq

Where equipment is”divided (e.g. route planning on one display and route monitoring on the
other), the entire configuration shall be tesied together.

The manufacturer shall provide sufficient information and documentation for the equipment to
be understood and operated.

G.7.2 Interfaces
(See G.6)

During testing, specified digital signals shall be sent to the EUT equipment to emulate the
position, heading and speed over ground of the own ship as appropriate. Signals may also be
provided as necessary to represent radar returns appropriate to the equipment and the
position of the ship. Tests shall be performed using a simulator (IEC 61162) or at sea.

a) Signals carrying positional data shall conform to IEC 61162 series and the appropriate
EPFS standard.
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b) Signals carrying heading information shall conform to IMO resolutions A.424 and A.821;
any digital output shall conform to IEC 61162 series.

c) Signals carrying speed information shall conform to IMO resolution A.824; any digital
output shall conform to IEC 61162 series.

d) Simulated ARPA signals may be provided by the supplier, and shall conform to IMO
resolution A.823; any digital output shall conform to IEC 61162 series.

e) Simulated real radar signals in accordance with annex 4 to IMO resolution MSC.64 may be
provided.

An IEC 61162 series interface simulator shall be connected. Messages shall be sent and
received.

G.7.3 Environmental
(See G.3.2|1)

All the general requirements of IEC 60945 appropriate to its ca i.e %", shall
be carried out. The manufacturer shall ¢ i in ired before
environmental checks. For the purpose of this standard : initions for
"performT;n ‘ :

Performjance check checks

Performjance test ECDIS
G.7.4 Preparation
G.7.4.1 | Power-up

The instglled EUT shall™e p

awered wp-inNacsarddnce with the manufacturer’s reconmended

procedures. Any self- bnerators
shall be activat selected.
All the nlecessar ele shall be

undertak

G.7.4.2
The folloi

4
Ship’s le 300 m
Ship’s bg 30m
Ship’s draught 7 m

Conning position
Aft of ship centre 100 m
On centre line

Navigation receiver antenna
Forward of conning position 5m
Starboard of centre line 10 m

Radar antenna:
Forward of conning position 7m
On centre line

The navigation receiver antenna offset shall be varied and it shall be confirmed that the
position on the EUT changes accordingly.
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G.7.5 Initial data tests

G.7.5.1 Chart
(See G.3.1.5)

a) Check that the edition number and date of the chart included in the test data set is

displayed in the chart library.

b) Check by operation that it is not possible to alter the content of the chart.

c) Ensure that the edition date/update number is displayed on request.

G.7.6 Accuracy

(See G.3.2.2) T~

The test ghall verify:

— the accuracy of ECDIS calculations consistent with chart;
— the measurement accuracy consistent with display resokdtior

a) Perfogrm the measurements prowded for in the IHO teg
meet

— transformation between a local datum and W
- trI
— geographic position from know
— rhumb line and great circle.
b) Calculate and display both a rhumb Hr

of anpex J and verify that no visib

data.
This test|shall be carrig
G.7.7 Visual @ir
G.7.7.1 | Symbol

(See G.4.2

a) Chec and navigational elements are based on
recor
) Cheg to display own ship at least as a symbol of constant size.
c) Chec displayed are agreeable with the IHO recommendations.

G.7.7.2 | Display characteristics

that they
ulations:

cenario 1
the chart

1%
o

he [HO

(See G.4.1/G.4.2.2)

Measure the displayed chart area while in route monitoring mode and check that it is at least

270 mm by 270 mm.

Check that in route monitoring mode any windows superimposed on the chart display area are

removable or can be removed.

Check that a mariner’s information panel on the same screen as the route monitoring display
uses the "user interface" colours from the presentation library colour tables or clearly visible
colours which do not detract from the chart display in any of the five mandatory colour tables

and can be accepted as equivalent to the "user interface" colours.
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G.7.8 Functional requirements
(See G.3.1.5)

The following tests shall be performed both in route planning and route monitoring mode. The
initial latitude/longitude position shall be that provided in the instruction manual for the IHO
test data set. For all tests, confirm that there is no degradation in information content.

G.7.8.1 Chart display information
(See G.3.1.1/G.3.1.4)

Follow manufacturer’s instructions to reinitialize the EUT as if power had never been applied.
Turn off the EUT and then turn the EUT back on. Re-enter the initiMitude/longitude
position. [Confirmthatthe targestscate chart for the disptayedarea canm bg ShToww:

Verify by|visual inspection that the back-up system can display all
G.3.1.4 of this standard including identification of dangers and
additionall chart information if applicable.

uired in
%n, and

G.7.8.2 | Scale and navigation purpose
(See G.3.1|7)

a) Seleqt a chart and display the information at a | g in, and
ensufe that an indication is provided.

b) Select a smaller scale chart that 4 S i i jer scale
chart] and ensure that an indication ~

G.7.8.3 | Mode and orientation
(See G.3.1]9)

a) If a pgresentation on of the

scredn is clearly indicated:

b) Ensufe that @ jon i
neighpbouring area takes pl

c) Chec iti
relati

on of the

own ship

Verify th
required

symbols

G.7.8.5 Position integration
(See G.3.1.3.1/ G.6.1.1)

a) Connect a simulated position input to the EUT and verify that the correct position is
displayed.

b) Adjust the position manually. Observe that the amount of the correction is displayed on
the screen and that the position changes accordingly. Recheck periodically to see that it
remains unchanged.

G.7.8.6 Radar and plotting information
(See G.3.1.8)

Where the capability for displaying radar and plotting information is provided:


https://iecnorm.com/api/?name=e422f1cb01ff11f2353daedd64380cf8

61174 © IEC:2001(E) - 65—

a)

b)

For this test, a radar target in a fixed position shall be sim&la

G.7.8.7 | Updates
(See G.3.1|6)

observe the display without radar overlay, switch on the radar overlay and plotting
information and ensure that the chart information is not degraded, and is clearly
distinguished;

observe the display without radar, then switch on the radar overlay and plotting
information and ensure that these match in scale, orientation, projection and accuracy,
within the ranges defined in the relevant standards. Check that a change of scale of the
radar, if it is a separate unit, does not affect the chart/radar image in scale, orientation
projection and accuracy;

ensure that the displayed position of the ship may be adjusted manually;
note that the accumulated offset is clearly indicated;
ensure that the radar and plotting information may be removed by singlgg&erator actions;

set the EUT to accept and display transferred plotting targets. Sef [the simulafior to the

equivplent of stabilized, north-up mode and to the 12-mile range that the target

information is being accepted and displayed correctly; >
plotting

vary the radar antenna offset and confirm that the position s
information on the EUT changes accordingly.

Verify that updates on the ECDIS c4 dip fed OR U and that the EU can be

manually|

G.7.8.8
(See G.3.3

a)

b)

c)

G.7.9
G.7.91

updated.

Perfol the EUT

provi
Simul
1) in
2) in
3) ph

Verify o¥ides suitable alarms and indication of system malfunction
arisipf

(See G.4.1)

a)
b)

The EUT shall comply with the ergonomic principles noted in IEC 60945.

The acoustic alarm level must be capable of the maximum defined in IEC 60945 but may
be adjustable below this limit.

G.7.9.2 Route planning
(See G.3.1.2)

a)

b)

Test that the route plan can be transferred from ECDIS to the EUT after completion of the
route plan. Alter the route plan on ECDIS and transfer alterations/new route to the EUT
and check that the previous route is corrected/overwritten.

Test that route plans can be planned and can be adjusted manually.
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c) For the routes to be planned as described below, the following general guidelines apply:

1)

at least one leg of the route shall be planned through an area of the chart te
a different scale. Set to test the 5 s maximum redraw;

st data at

2) course changes shall be made, both to starboard and port, between different legs of
the route and shall vary from 5° up to 175°;
3) the length of the legs shall vary from 0,5 nautical miles to at least 3 nautical miles with
a total length of at least 25 nautical miles;
4) planned speed shall vary between 5 knots and 15 knots;
5) the planned route shall cross at least 3 different scales of chart data.
d) Observe that the displayed information for route planning, route monitoring and
supplementary navigation tasks,such-as pilotage or chart work is available
e) Plan a route which uses at least 10 waypoints:
1) add three waypoints;
2) delete three waypoints;
3) change position of two waypoints;
4) change order of waypoints in the route;
save|the alternate route.
G.7.9.3 | Route monitoring
(See G.3.1|3.3/ G.3.1.3.4)
a) Verify that the planned route is display W th strai and curved segments
b) Using the chart test data set selecf atic g interval, within a range of{ 1 min to
120 n Fy that the time labels are displayed.
Ensu
G.7.9.4
(See G.3.1
Ensure t 12 h and the voyage track, once recorded, can be
preservef.
G.7.9.5
(See G.3.2
Verify that thecEUT kecords the track for the entire voyage, with time marks at intdrvals not

exceeding 4 h.

G.7.9.6

Power supply

(See G.5)

a) Check that the EUT can be powered from a separate supply other than the ECDIS. Switch
off the power supply to the ECDIS. Verify that the EUT continues to function.

b) Interrupt the power supply for 45 s, and ensure that the EUT does not need to be re-
initialized manually.

c) Operator settings shall be checked that they have not changed.
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Annex H
(normative)

ECDIS in the RCDS mode of operation

NOTE In clauses H.1 to H.15, the text in italics is from the corresponding paragraph of appendix 7 of IMO
resolution A.817. The paragraphs of appendix 7 of A.817 indicate whether the paragraphs of clauses 1 though 15
apply to the RCDS mode. When a paragraph applies, the text in italics is from that paragraph, modified for RCDS
mode by substituting RNC for ENC and SRNC for SENC, when appropriate. For example, H.1.2 is paragraph 1.2
from appendix 7 of A.817 and H.3.1 is paragraph 3.1 from A.817 (since paragraph 3.1 from appendix 7 simply
states "Paragraph applies to RCDS"

H.1 Introduction

H.1.1 The primary function of the ECDIS operating in the RCDSE§
safe navigation.

is\to ony)ute to

H.1.2 When operating in the RCDS mode, ECDIS shall bg Xth an apgpropriate

folio of up-to-date paper charts.

H.1.3 I addition to the general requirements for shipboj adio & g part of
the globgl maritime distress and safety system (GMRS ¢ blectronic
navigational aids contained in IMO ¢ ] § ‘ ECDIS operating in the
RCDS mode shall meet the requiremen{s oRkapy ' s

all chart
d on the

H.1.4 ECDIS operating in the RCDS
informatipn necessary for safe and effjcie

P

authority|of, government-a Qrizéd hyaro

H1.5 E[CDIS operati

raster navigatior@
H.1.6 Use of ECDI&

ng of the

DS mode shall reduce the navigational workload as

compare all enable the mariner to execute in a convehient and
timely m dute monitoring and positioning currently perfarmed on
paper ch 8. of continuously plotting the ship's position.

H1.7 E i the RCDS mode shall have at least the same reliability and
availabili esentation as the paper chart published by government apthorized
hydrographiccoffices.

H.1.8 E ndications
with respect to the information displayed or malfunction of the equipment. (See annex 1.)

H.1.9 When the relevant chart information is not available in the appropriate form, some
ECDIS equipment may operate in the RCDS mode as defined in this annex. Unless otherwise
specified in this annex, the RCDS mode of operation shall conform to performance standards
not inferior to those set out in IMO resolution A.817.
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H.2 RCDS definitions

For the purpose of this standard:

H.2.1 Raster Chart Display System (RCDS) means a navigation information system
displaying RNCs with positional information from navigation sensors to assist the mariner in
route planning and route monitoring and, if required, display additional navigation-related
information.

In the context of this annex, navigation information system means ECDIS operating in the
RCDS mode.

AN
H.2.2 Raster Navigational Chart (RNC) means a facsimile of a paper/Char or@?’x@ﬁed by, or
distributgd on the authority of, a government-authorized hydrographbic \office. €N$ used in
these standards to mean either a single chart or a collection of chaKs. >

ting from
propriate

The content, structure and format of the RNC are specified in SN\61.

H.2.3 S
the trang
means.

H.2.4 - H

H.2.6 Fu

NOTE S-§

H3 D

H.3.1 E g/l SRNC

informati

H.3.2 S onitoring

shall be 1

1 the R cale, the
scal ghts; and
(See

.2 any dtherinformdtion such as mariner’s notes. (See H.17.5.1.)

H.3.3 ECDIS operating in the RCDS mode shall present the RCDS standard display at any
time by a single operator action. (See H.17.5.1f.)

RCDS standard display is defined in H.3.2.1.

The chart should be displayed at the resolution contained in the RNC. Supplementary
operator action may be necessary to access information contained in notes, diagrams, etc.,
that are not located on the portion of the chart currently being displayed. (See H.16.5.)

H.3.4 When an RNC is displayed on ECDIS operating in RCDS mode, it shall provide an
indication advising the mariner if a more detailed (larger scale) RNC is available for the
displayed area. (See H.17.5.2c).)
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H.3.5 [/t shall be easy to add to, or remove from the RCDS display, any information
additional to the RNC data, such as mariner’s notes. It shall not be possible to remove any
information from the RNC. (See H.17.5.1a) and H.17.5.1e).)

H.3.6-H.3.7 Paragraphs do not apply to RCDS mode.

H.3.8 The RNC and all updates to it shall be displayed without any degradation of their
information content. (See H.17.4.1a), H.17.5.9.2 and H.17.5.10.)

Degradation shall be understood as degradation in information quantity as well as quality.

H.3.9 ECDIS operating in the RCDS mode shall provide a method of enguring that the RNC

and all updates to it have been correctly loaded into the SRNC. (See ONH.17.5.9.1-2
and H.17,.5.10.)

H.3.10 T] %played
informati

RNC col iding the
RNCs (S

H.3.11 T] de. (See
H.17.2.14, H.17.6.2f and H.17.6.3g.)

H.4 Pr

H.4.1 The RNC used in E i e itiqn of that
originateg by, or distribu T¢] , - . hic office
and conform to IHO 2 data (i.e.
additional data) to a b correct
relationship to S%

The valug of the shi ined in the
meta-dat

In order fo identi igi i , ing i DS mode
shall incl i iner's request
and pro@

A new editi issued by
a governmeqt-authorized hydrographic office.

H.4.2 The contents of the SRNC shall be adequate and up to date for that part of the
intended voyage not covered by ENC. (See H.17.2.1.)

NOTE References to updates in H.4.4 through H.4.8 refer either to individual updates or to collections of
individual updates issued together at regular intervals, for example weekly.

H.4.3 [t shall not be possible to alter the contents of the RNC.
H.4.4 Updates shall be stored separately from the RNC.

Separate storage of updates may utilize the same data storage device.
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H.4.5 ECDIS operating in the RCDS mode shall be capable of accepting official updates to
the RNC data provided in conformity with IHO Standards. These updates shall be
automatically applied to the SRNC. By whatever means updates are received, the
implementation procedure shall not interfere with the display in use. (See H.17.5.9.)

The contents of an update assume that all earlier updates have been applied to the SRNC. A
new edition of an RNC shall supersede a previous RNC and its updates.

H.4.6 ECDIS operating in the RCDS mode shall also be capable of accepting updates to the
RNC data entered manually with simple means for verification prior to the final acceptance of
the data. They shall be distinguishable on the display from RNC information and its official
updates and not affect display legibility. (See H.17.5.10.) T~

H.4.7 E[CDIS operating in the RCDS mode shall keep a record of
application to the SRNC. (See H.17.5.9.3.)

ing time of

The recofd shall include updates for each RNC until it is super

H.4.8 E S so that
the mari bd in the
SRNC. (§
H5 S
ECDIS o
.1 the in - or (See
H.17.
Overs illimetre)
than |that containe a lesser
resolltion (f [
.2 own $hip's posit d by the
displa
H6 D
4
H.6.1 R e RCDS
display. H Il not degrade the SRNC information, and shall be clearly distinquishable

from the SRINC' in tion. (See H.17.5.1 and H.17.5.7.)

H.6.2 When operating in the RCDS mode, ECDIS and added navigational information shall
use a common reference system. If this is not the case, an indication shall be provided. (See
H.17.5.6e) and H.17.5.69).)

Such advice shall be included in the manufacturer’s installation handbook.
H.6.3 Radar and plotting information

H.6.3.1 Transferred radar information may contain both the radar image and ARPA or ATA
or EPA information. (See 6.2 and H.17.5.7.)

Where plotting information is added it shall be indicated to the operator whether the vectors
are relative or true, and if true whether they are sea or ground stabilized.
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H.6.3.2 If the radar image is added to the RCDS display, the chart and the radar image shall
match in scale, orientation and projection. (See H.17.5.7b).)

H.6.3.3 The radar image and the position from the position sensor shall both be adjusted
automatically for antenna offset from the conning position. (See H.17.5.79).)

H.6.3.4 It shall be possible to adjust the displayed position of the ship manually so that the
radar image matches the SRNC display. (See H.17.5.7¢c) and H.17.5.7d).)

If an offset is applied, it shall be clearly indicated. The details of the offset shall be readily
available.

AN
H.6.3.5 [/t shall be possible to remove the radar or plotting informati operator
action. (3ee H.17.5.7e).)
H.7 Djsplay mode and generation of the neighbouri
H.7.1 | shall always be possible to display the RNQ Qrientatian. Other
orientatid
H.7.2 E L mode. Other modes
are perm
H.7.3 W rea shall
take plaq d by the
mariner.
H.7.4 |t own ship

relative t

H8 C

H.8.1 IH
(S-613.4.2.

gymbols shall be used to represent SRNC information
.2.) (See H.17.4.3.)

H.8.2 T] Wolg other than those mentioned in H.8.1 shall be thos¢ used to
describeg ! ments and parameters listed in annex B and published in
annex E. d H.17.4.1¢).)

H.8.3 A not apply to RCDS mode.

H.8.4 ECDIS operating in the RCDS mode shall allow the mariner to select whether own ship
is displayed in true scale or as a symbol. (See H.17.4.1d).)

H.9 Display requirements

H.9.1 ECDIS operating in the RCDS mode shall be capable of displaying information for:

.1 route planning and supplementary navigation tasks. (See H.17.6.2.)
.2 route monitoring. (See H.17.6.3.)

H.9.2 The effective size of the chart presentation for route monitoring shall be at least
270 mm by 270 mm. (See H.17.4.4.)
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H.9.3 Paragraph does not apply to RCDS mode.

H.9.4 The method of presentation shall ensure that the displayed information is clearly
visible to more than one observer in the conditions of light normally experienced on bridge of
the ship by day and by night. (See H.17.4.4.)

H.9.5 ECDIS operating in the RCDS mode shall be capable of displaying, simply and
quickly, chart notes which are not located on the portion of the chart currently being displayed
(S-61 3.4.2.18 and 3.4.2.19). (See H.17.2.2.)

"Simply and quickly" denotes not more than three operator actions.

H.10 Rpute planning, monitoring and voyage recording

'%/e and

rgonomic

H.10.1 |t shall be possible to carry out route planning and route
reliable manner. (See H.17.6.2 and H.17.6.3.)

H.10.2 When operating in the RCDS mode, ECDIS sha
principles for user-friendly operation. (See H.17.6.1.)

H.10.3 Paragraph does not apply to RCDS mod

H.10.4 Route planning

H.10.4.1| /t shall be possible to carry/out route p
segments. (See H.17.6.2c¢).

including both straight and curved

H.10.4.2| It shall be a planned \rgute by, for example: (See H.17.6.2d).)

.1 addinlg waypoints tQ

.2 deletij

.3 chang '

.4 chang s in the route

H.10.4.3 sibte to plan an alternate route in addition to the selected rpute. The
selected] early distinguishable from the other routes. (See H.17.4.1b) and
H.17.6.2¢)

H.10.4.4qH<10.4.5

ragraphs do not apply to RCDS mode.

H.10.4.6 It shall be possible for the mariner to specify a limit of deviation from the planned
route at which activation of an automatic offtrack alarm shall occur. (See H.17.6.2a).6.)

H.10.4.7 |t shall be possible for the mariner to enter points, lines and areas which
activate an automatic alarm. The display of these features shall not degrade the SRNC
information and shall be clearly distinguishable from the SRNC information. (See H.17.5.1b)
and H.17.5.4.)

This is the mechanism used by the mariner to enable the RCDS to emulate the alarms and
warnings automatically generated by ENC data in the ECDIS.
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H.10.5 Route monitoring

H.10.5.1  For route monitoring the selected route and own ship's position shall appear
whenever the display covers that area. (See H.17.6.3b).)

H.10.5.2 Jt shall be possible to display a sea area that does not have the ship on the
display (e.g. for look ahead, route planning), while route monitoring. If this is done on the
display used for route monitoring, the automatic route monitoring functions (for example in
updating ship’s position, and providing alarms and indications) shall be continuous. It shall be
possible to return to the route monitoring display covering own ship’s position immediately by
single operator action. (See H.17.6.3b) and H.17.6.3c).)

ROUte mq Mormg wiit Orry provide dautolmiatiC didrims dia malCatorts 11 e (harimnsl Tiap entered
the apprgpriate data in H.10.4.6 and H.10.4.7. \

H.10.5.3+H.10.5.4 Paragraphs do not apply to RCDS mode.

H.10.5.5| An alarm shall be given when the specified li planned

route is gxceeded. (See H.17.6.3f) 3).)

H.10.5.6| The ship's position shall be derived fro onti jtioning system of an
accuracy| consistent with the requirements of sg atign-N er possible, g second
independent positioning method of a o fferen \ ided; ECDIS opgrating in
the RCD$ mode shall be capable of i 9 iSCFé jes~between the two [systems.
(See H.1f.5.6a) and H.17.5.6b).)

The ECDO ing i gans to display the positiop from at
least two itioni i i C i ide|a means
for the gperator to select the y , itioni ds could

include dead reckoning

H.10.5.7| ECDISOgeratli
position-fixing s l

as an infication, agy a
H.17.5.6

from the
but only
bm. (See

In this co PFS).
H.10.5.&] within a
specified| ti planned

route. (S

ECDIS operating in the RCDS mode shall permit the mariner to define critical point$ and the
time or distance at which an alarm shall be given. The words "to reach a critical point" shall
be considered passing abeam of the critical point on the planned route.

H.10.5.9 ECDIS operating in the RCDS mode shall only accept data from an electronic
position-fixing system referenced to the WGS-84 or PE-90 geodetic datums. ECDIS operating
in the RCDS mode shall give an alarm if the positional data is not referenced to one of these
datums. (See H.17.5.6a) and H.17.5.6e).)

In the first line, "data" refers to positional data, that is data from an electronic position-fixing
system.

H.10.5.10 |/t shall be possible to display an alternate route in addition to the selected route.
The selected route shall be clearly distinguishable from the other routes. During the voyage, it
shall be possible for the mariner to modify the selected route or select an alternate route.
(See H.17.6.3f).5) and H.17.6.3f).6.)
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