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D Technical Specifications for Electronic Chart Display and Information

System for Inland Navigation (Inland ECDIS) (Edition 2.4)

Section 1: Performance Standard for Inland ECDIS

1.

General Provisions Istreduction

(a)  Electronic chart display and information system for mland mavigatich
(Inland ECDIS) is cnmpused uf hardfr:re. snﬁwlre fur the nperahnﬂ system and
appllc.au-:rn s.nﬂ'nare, oerlutes to pal daffio of in] hippin

(c}  Inland ECDIS can be designed for both information mode and navigation
mode-or for information mode onlys.

The minimum requirements for Inland ECDIS equipment designed for information
mode only, specified in chapter 4.1 of section 1 and section 4 of this Annex, are
mandatory on waterways where carriage requirements are enacted by the responsible
legislative organs. In other regions they are recommended;

(d)  For the-navigation mode of Inland ECDIS (Operating System Software,
Appl.l::anun Software and Hardware) as specified in Seetonsection 4 of these tachaical
this annex must, Inland ECDIS (Operating System Software, Application

Software and Hardware) must have a high level of reliability and availability; at least of the

same level as other means of navigation;
(g}  Inland ECDIS must use chart information as specified in Seconssections 2
and 3 of thm—mshnwﬂ-spoﬂﬁ-smthls anmex;

(f) National authorities and international hodies are recommended to
consider transitional provisions when they are introducing carriage requirements for
Inland ECDIS;

I;g:l Inla.udECDISmust ovide appropriatealarms or i

—Eh}—ln-l&nd—EC.D-IS—miml—meet the requirements of this performance standard.

(h)  The terms "skipper" and "boatmaster" used in this annex must shall he
deemed to be equivalent with the term "ship master™ used in the Guidelines and
recommendations for River Information Services (resolution No. 57) [and RIS
Guidelines - Commission Regulation (EC) No. 414/2007];

(i)  The producer or supplier of Inland ECDIS software must document in the
user manual of the software which requirements for equipment (hardware) referred to
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(i) The producer or supplier of Inland ECDIS software must decument in the
nser manual of the software which requirements for equipment (hardware) referred to
in ITHO Special Poblication 3-52, “Specifications for Chart Content and Display Aspects
of ECDIS", 6% Edition, March 2010, need to be fulfilled for Inland ECDIS in
information mode on waterways where carriage requirements are enacted by the
responsible legislative organs;

[(j7.  When the Inland ECDIS equipment provides essential services as defined
in Directive (EU) 2016/1148 concerning measnres for a high common level of security
of network and information systems across the Union, the provisions of the said
legislation apply];

(k) AIS is an automatic identification system for maritime vessels that
complies with the technical and performance standards laid down in Chapter V of the
International Convention for the Safety of Life at Sea, 1974 (30LAS), as defined in the
Guidelines and Recommendations for River Information Services (resolution No. 57).
Inland AIS refers to the antomatic identification system for inland waterway vessels as
set out in the International Standard for Trac]-:mg amd Tracmg on Inland W aterways
(VTIT) (resolution No. 63). In this annex, whenever AIS is mentioned, it refers to both
maritime AIS and Inland ATS, unless specified otherwise.

References

(2}  THO Specizl Publication No. 3-37, “IHO Transfer Standard for Digital
Hydrographic Data”, Edition 3.1, imelading—Supplement No. 2, June 2009 with all
Appendices and Annexes;

(b}  THO Special Publication No. 3-82, “ENC Producer Codes”™, Edition 2.5,
December 2009;

(c)  THO Special Publication Ne. 5-32, “Specifications for Chart Content and
Display Aspects of ECDIS™, 6* Edition6. March 2010, with all Appendices and Annexes,
including (hereafter 3-52)

= 5-32 Appendix 1 “Guidance on Updating the Electronic Navigational Chart”, Edifion

4.0, Aprl 2012;

* Former 5-52 Appendix 2 "Colours and Symbols Specifications", Edition 4.3

(January 2003)

* Former 5-51 Appendix 3 "Glossary of ECDIS-related Terms Specifications”
(mow 5-32, Appendix 1 (September 2007))

* Annex A to former 3-51, Appendix 2, "Presentation Library”, Edition 3.4 (2008);

(d)  IMO Resolution BMSC.232(82) “Revised Performance Standards for Electronic
Chart Display and Information Systems (ECDIS)”, December 2006;, Appendix 3
“Navigational elements and parameters™

(e} Intemmztional Standard IEC 61174, ediion 3.0 “MMantime navigation and
radiocommunication equipment and svstems — Electronic chart display and information
system (ECDIS) — Operational and performance requirements, methods of testing and
required test results”, 2008;

®
hine Vs 2 atic Eurnp-ean
Standard Ia'.mg dowm hehmeal—mqmﬂmM—Tm:hmﬂl Reqm.rements for inland
waterwayInland Navigation vessels-Annex I Parte o VL= Edition 2017 (E5-TRIN
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2017): Requrements applicable to sional lishés, radar mstallabons and rate-of-tum
mdicators™

(g) IHO Special Publication 5-32, Appendix 1 “Hydrographic Dictionary —
Glogsary of ECDIS-related Terms™;

(k)  ENIEC 60945 (2002) and Corr.1 (20302008): Marme navigational equipment;
(General requirements — Methods of testing and required test results;

—INECE Fesolution Mo, (i) Beszolution No. 41, revised,
“Fecommendations on Harmonized Europe-Wide Techmical Requuements for Inland
Nawvigation Vessels™, Appendix 7, Part III *General technical specifications applicable to

radar equipment” (ECETRANS/SC31TY
Fevland Amends 1 and 1)
d— UNECE (}j) Intermational standard IEC 61162, “Maritime

navigation and radiocommunication equipment and systems — Digital interfaces™;
(k) IENC Domain in the S-100 Geospatial Information Registry;
()  ITEHG Product Specification for Inland ENCs;
(m) ITEHG Inland ENC Feature Catalogne;

(n) International Standard for Tracking and Tracing on Inland Waterways
(VIT) (resolution No. 63);

(o)  Annex IT of Directive 2016/1629 of the European Parliament and of the
Council of 14 September 2016 laying down technical requirements for inland waterway
vessels;

(p) Fesolution No. 37, revized, “CGumdelines and Eecommendations for River
Information Services” (ECETEANS/SC 31653 Rav.1).

Contents, Provision and Updating of Chart Information
Contentz and Provision of Inland EMNCsElectronic Navigational Charts (Inland ENCs)
and Bathymetric Inland ENCs

(8)  The chart mformation to be used in Inland ECDIS mustshall be the latest
edition of mformation;

()  Provisions ssaetshall be made to prevent the user from altering the contents of
original Inland ENC and bathymetric Inland ENC editions;

(c) At least the following features mustshall be included in the Inland ENC:

» waterway axis with kilometres and hectometres or miles indication

* links to the external xml-files with operation times of restricting structures, in
particular, locks and bridges
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spslinesemsbmabon Lo g orovne, longitudimal contrel dam, trammg wall —
fﬂ-:l]lt‘.- that 15 considersd 2 hazard to navigation)
» contours of locks and dams
» boundaries of the fairway/mavigation channel (if defined)
» isolated dangers in the fairway/navigztion cheannel under water

» isolated dangers in the fairwaymavigation channel above water level, such as bridges,
overhead cables, etc.

» official aids-to-navigation (2.g. buoys, beacons, lights, notice marks)

If the chart producer is using overlay files or bathymetric Inland ENCs the features easmay
be included m different cells, but the whole package has—temust fulfil the minimum
requiremnents listed in the indents above;

id)  HWhere the chart is intended to be used for navigation mode, (chapter 5.2 of
this sechnn] ﬂle respectve n:nmpeteut authﬂnt‘r deﬂdrasshall decide for each waterway or
harbour withis O ponsibilitewhich of the above named features
referred to in pumt (c) are to I:na tenﬁed lliha.f‘s.fter verification, the respective competent
authority must declare which Inland ENCs and bathymetric Inland ENCs are approved for
navigation mode withmn its geographical area of responsibility;* (for details, see section 2A
of thiz annex);

(2} The System Electronic Navigational Chart (SENC) shall be stored in the
Inland ECDIS.

Lad
I3

Updates

(2}  Inland ECDIS zhall be capable of accepting updates to the Inland ENC data
provided i conformity with the Product Specification for Inland ENCs and updates of the
depth information prcuuded in conformity with the Product Specification for bathymetric
Inland ENCs. -These updates must be applied to the Inland SENC zutomatically. The

implementation procedure of the update must not interfere with the dizplay in use;

() Inland ECDIS must allow for the display of updates, so that the skipper may
review their contents and ascertain that they have been mcluded o the Inland SENC;

(¢}  Inland ECDIS must be capable of revelking automatically applied updates of
the Inland ENC data;

(d)  Omnginal Inland ENC editions and later updates must never be merged;

(e} The Inland ENC and all updates to it must be displayed withowt any
degradation of their information content;

i(fi  The Inland ENC datz and updates to it must be clearly distinguishable from
other information;
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(g}  Inland ECDIS must ensure that the Inland ENC and all updates to it have been
correctly loaded mto the Inland SENC;

(k) Inland ECDIS must keep a record of updates, mcluding the time of application
to the-Inland SENC;

(i}  The contents of the Inland-3ENC to be used must be adequate and up-to-date
for the mtsnded vovage.

Prezentation of Information

Display Eequirements-and Becommendations

{a)  The display method must ensure that the displayed information is clearly
vizikle to more than one observer in the typical conditions of light experienced in the
wheelhouse of a vessel by day and mght;

(b)  Theln navigation mode, the dizplay size of the chart presentation must be at
least 270 mm by 270 mm for equipment designed and admitted for the navigation moder;

{¢) In information mode, ergonomic aspects must determine the size. The
information dizplayed must be readily visible from the conning position:
The display diagonal shall be equal to or larger than 199 mm (7.85 inch). Under all

conditions the boatmaster must be capable of perceiving the displayed information
sufficiently in accordance with the Human Machine Interface guidelines.

If the software is sold without a display, the manufacturer's documentation shall
include the information that it may only be used as Inland ECDIS in information mode
if the display fulfils the requirements of this chapter 4.1.

{(d)  The following criteria must be fulfilled in navigation mode as well as in
information mode:

» alphanumeric data and text showldmust be presented using a clearly legible
non-italic, sans-serif font

» the font size shall be appropriate for the viewing distance from user positions
(le. with respect to reading distance and viewing angles) likely to be
experienced in the wheelhouse of a vessel

» the character height and the size of AIS symbols in millimetres shall not be
less than 3.5 times the nominal viewing distance in metres

» the mimnimum size of AIS symbols and the minimum character height of ATS
information should be 3.5 mm

» the manufactorer’'s documentation shall identify the nominal viewing
distance for the display equipment
{e)  The display requirements shall be complied with, whether in landscape or
in portrait format.

2 (f)  In information mode for the size of the display it iz
recommended to use the size as specified for navigation mode-in-thisstandard.. In cazethe
event that space for the installation of the display iz an-isssea problem, the dizplay size
might be reduced taking into account the nominal
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format, L

42  Display Ranges (Sczles)

l:a} In mfmmatuu mnde,‘-&t—m—rmmm&nd,ad (refer to neethe camieranges—as
i 50 g—Adlchapter 5.1 of this section), all scales and ranges are

aﬂmadpermltted

(b)  Innavigation mode,* (refer to chapter 5.2 of this section), only the succeszive
switchable ranzes (zczles) specified in SecHensection 4, Chapterchapter 4.7 of these

technical cpecifieationsthis annex are allosvedpermitted.

43  Image Positioning and Orientation
{a) In information mode all kinds of chart orientation are allowed;’permitted;
(see chapter 5.1 of this section);

(b}  In navigation mode the chart sswstshall be automatically positioned and
oriented in the relative motion, head-up orientation with the ovwn vessel’s position in the
screen centre or off-centred.™* (see chapter 5.2 of this section).

44  Display of Inland SENC Information
{2}  The display of Inland SENC mformation mustshall be divided into the
following three display categories:
= dizplay Baze
» standard Dizplay Base
= allStandard Display (Standard Information Density)
= All Display.

The allocation of the feature classes to the display categories iz given in detail in the “Lock-
up Takles™ of the document referred to in Appendix 2, “Status of the Prezentation Library

for Inland ECDIS”, of these-technical epecificationsthis annex.
(b} The Display Base category must contain at least the following features:
» bank of waterway (at mean water level)

» shoreline construction (e.g. growme, longitudinal control dam, training
wall — amy facility that 15 considered a hazard to navigation)

* contours of locks and dams
» boundaries of the farrway/navigation chammel (if defined)
» isolated dangers in the farrway/navigation channe] under water
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44

» isolated dangers in the fairway/navigation chammel above water level, such
a3 bridges, overhead wires, etc.

» official aids-to-navigation {e.g. buoys, lights and beacons).
iz} The Standard Display category must contain at least the following features:
» the objects of Display Base category
» prohibited and restricted areas
= piers for commercial vessels (cargo and passenger)
» kilometre and hectometre or mile marks on the banks.

(d)  The All Dizplay category mmust display all features that are contamed in the
Inland SENC, individually on demand;

(e} When invekingstarting the Inland ECDIS, it must come up with the Standard
Information Density-at-an-appeopriate range availableas defined 5-52 and the Glossary
of Terms m the-Inland SENC for the dizplaved azeasection 5 of this annex;

(f)  Inland ECDIS must be switchable to the Standard Information Density at any
time by a single operatar action;

(g} Inland ECDIS must clearly indicate the information density esrrently-in use
at all times;

(h)  Time vanable depth mformation in the Inland ENC mustshall be displayed
independently of the abevenamed-three display categories. referred to in subparagraph
(a).

Display of Radar Information

(@)  Imnavigation mode, the radar image must have the highest display pricrity and
iHzmust only allewedbe permitted fo be presented m the relative motion, head-up mode. I
the system 15 also type appml.'ed fc:-r n:lanu.me ECDIS 1'_r1.|e motion al:u:i n-:-rﬂ:t—up nmde may
be lmpleruente £ sed in

b, hut unh fﬂl‘ unrkmg il mf-:-rmanﬂn

(b}  The snderlaidunderlaid Inland SENC must match in position, range and
orientation. The radar image and the position from the position senzor must both be adjustable
for the amtenna offsst to the conning position;

(e} The overlaid radar mage must conform to the minmum requirements as
specified in Seetionsection 4, Chapterchapter 4.14 of thesetechnical specificationsthis

aNnex;

(d)  The overlaid radar image may contain addifional navigationzl information.
Amy additional navigational mformation and tracking and tracing symbols must however in
no way degrade the display of the original radar content.
Display of Other Navigational Information

(2}  Inland ECDIS and additional navigational mformation (Inland AIS) must use

a cornmon conventional geodetic coordinate reference system;

(b} It memsishall be possible to display the skapper’s ovwn vessel’s position on the
SCreen;

iz} It meetshall be possible for the skipper to select szfety depth limuts;
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(d)  Inland ECDIS msustshall indicate the falling short of the safety depth limits.

Colours and Symbols

(2}  The display of colours and symbols to represent Inland-SENC information
mact-compbyshall at leasty be able to comply with the regulations of Seetionsection 3 of

these—technical specificatione—Ouher—this annex. iddlhuna]]'\ other user-selectable
symbol sets are alse-allowedpermitted;

()  To present nzvigational clements and parameters as lsted i gheINO
Fesolution MSC 232(82), Appendix 3, other colours and symbols than those mentioned in
4Isubparagraph {z}snust), chapter 4.7 of thiz section shall be used;

Data and Display Accuracy
{2)  The accuracy of the calculated data that are presented must be independent of the
display characteristics and must be consistent with the Inland SENC accuracy;

(B} The Inland ECDIS in navigation mode shall provide an indication whether the display
uses a smaller display range than the accuracy of the Inland ENC datz offers (over-scale
indication);

(e}  The accuracy of all calculations performed by Inland ECDIS must be independent of
the characteristics of the output device and must be consistent with the Inland SENC
ACCUTAcy;

(d)  Bearmgs and distances drawn on the display or those measured between features
already drawn on the display must have accuracy no less than that afforded by the resclution
of the display.

Operation

Information Mode

{2)  Information mode must be used for information only and not for navigation;

(b))  In mformation mode all kinds of chart orientation, rotation, zooming and
panning are allowed. However, it 1z recommended to use the same fixed ranges as in
navigation mode and the chart orientation either:

* to north, or
» to the fairway axis at the actual position, or
» to the actual vessels- heading.
fc) It eheuldshall be possible to scroll the chart manually on the screen with the
farrway exis in line with the vertical screen ams;
(d)  Inland ECDIS may be connected to 2 positioning sensor to scroll the chard

picture automatically and to display the section of the chart matching the actual surmounding,
namely in the operator-selected range;

(e} Information regarding the position and crientztion of other vessels, gathered
by communication links like ATS, must be displayed only if they are up-to-date (nearly real-
time) and accurate. Thelf the heading of other vessels is not available, the position and the
orientation of other vessels shall not be presented by:

» a directed triangle, or
= a true outline (to scaleb).
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muct not bepresentedifIn this case, the headinmuzage of theceothervescels iz not
available~Aa generic symbol is recommended.

The following time out values are recommended:* (from IEC 62338):

et Dot
PEPITLIFE Jdmeimieen e PEROFLIFE e imieom fane
irttaryal ot Veafie urttaral ot 1eafue
Caregaory gf vessel chars A iz A iz B clazs B
"eszel at anchor or mocred 3 min 18 min 3 min 18 min
iand
not moving faster than 3 knots
{class B not moving faster than
2 kmots)
"eszel at anchor or moored 10s 60 s 3 min 18 min
iand moving at more than
3 kmots
“essel operating in SOLAS 103 L 30s 1803
mode, moving zt 0 to 14 knots
WVeszel operating in SOLAS 315 S 30 s 180 s
mode, moving zt 0 to 14 knots
iand changing course
"Veszel operating in SOLAS 6 36 s 30s 180 s
mode, moving at 14 to
23- knots
“essel operating in SOLAS 2 3 363 30s 1803
mode, moving at 14 to
23- kmots and changing course
Weszel operating in SOLAS 23 Sls £ 180 s
mode, moving faster than
23 kmots
WVessel operating in SOLAS 23 als s 180 s
mode, moving faster than
23 kmots and changing course
Veszel operating in inland 2-10 3 60 s - —
waterway mode

The AIS targetz msetshould be marked as outdated if the pesition information of moving
weszels 13 older than 30 seconds.

Information on the intention (blue sizn) or the mumber of blue cones of other vessels, the
status of signals, weather warmnings (ERMMAfrom Meteoalarm: www.meteoalarm.eu) and
the water level received via Inland ATS may be displayed. The information on the intention
{(blue sign) must only be displayed on the right side of the symbol, if the heading of the vessel
iz available. If no heading information is ava.llable, the mfmmahau st |:||:|l'. be displa}'e-d
1n a direction independent form. Theefallosss le-is-prosading ofar-tho de
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(f)  Information regarding AIS base stations, AIS Aids to Navigation
(ATONAtoN) and AIS Search and Eescue Transmitters (SABRT) may be displayed, if the
symbols can be distinguished from other symbols (2.2 symbols 2.10 and 2.11 of IEC 62288
Edition 2, Table A 2);

(g}  Information received by an AIS device and required by local police regulations
shall be displayed;

(h) It shall be possible to display all information transmitted by an ATS on user
request.

Nawvigation Mode

(2}  Imnavigation mode, the Inland ECDIS display must be mtegrated with the own
veszel’s ewmradar information. The radar information must be clearly distinguishable from
the SEMC information;

(b}  The Integrated Display must be in accordance with the requirements for radar
on inland waterways as specified in Seedemsection 4, Chapterchapter 4.14 of these

technical cpecificationsthis anmex;

(c)  The chart and the radar image must match in size, position and crientation
within the limits as specified in Sectionsection 4, Chapterchapter 5.4 and 2.3.2 of these
technical cpecificationsthis anmex;

(d)  The Integrated Display must only be presented in the head-up orentation.
Other orientations are permitted in systems with an additional maritime ECDIS type
approval If such a system 13 used in frue motion and/or north-up mode on European mland
waterways, it is conzidered to be working in information mode;”

(2} It must be possible for the operator to adjust the off-zet values between the
positions of the position sensor and the radar antenma of the vessel so that the SENC display
matches the radar image;

(f) It must be possible to temporarily remove either the ECDIS or the radar
mformation by a sngle operator achion-temperarily;

* Unwide mland waterwzys, Basm Admimstration may allow the tue motion and north-up orlentation

of the picture.

11
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(g)  The vessel’s position must be derived from a continuous positioning system of
which the accuracy iz consistent with the requirements of safe navigation;

(h)  Mavigation mode must provide an indication when the mput from the position-
fixing system is lost—;
Navigation Mode must alzo repeat, but only as an indication, any alarm or indication passed
to it from 2 position fixing system;

(i}  The positioning system and the SENC must be bazed on the same geodetic
datum;

(1} Innavigation mode the dzta acesrdingreferred to Chapteechapter 3.1 (),
first to seventh indent, of this Sectiensection, and the following elements shall always be

visible and shall not be obscured by other objects.:

* Headline line {as required by ETSI EN 301 194-1, see Annex 5, Sections I to IIT
of E5-TREIN 2017)

= Bearing line (as required by ETSI EN 302 194-1, see Annex 5, Sections I to IIT of
ES-TRIN 2017)

* Range rings (as required by ETSI EIN 302 194-1, see Annex 5, Sections I to IIT of
ES-TRIN 2017)

= Navigation lines (as required by ETSI EN 302 194-1, see Annex 5, Sections I to
IIT of ES-TRIN 2017)

= P-Lines

* Buoys

* Inland AIS symbols

* Inland AIS labels (if displayed)
= AtoN information.

The transparency of the radar overlay shall, therefore, be user defined. It shall be
possible to switch Inland ALS labels off either manunally or on base of a configured
timeout valoe;

(k) Information regarding the position and orientation of other vessels, gathered
by other communication links than the veszel sovwn radar, are-permitted tomay be displayed
only if they are up-to-date (nearly real-time) and meet the accuracy that 13 required for the
support of tactical and operational navigation. Position information of the own vessel that 1=
recelved from a repeater station must not be displayed;

(1 As fracking and fracing information (for example, ALS) of other vessels 1=
useful for the planning of the passing, but of no use during passj.ng itself, tracking and tracing
(ATS) symbols must not distorb the radar image during passing and must be faded out
therefore. Preferably the applicafion must allow the Sl-..ll:l]_:IEI to define the area where the
symbol iz faded out;

(m} Thepeesentation-oflf the heading of other vessels is available, the position
and the orentation of other vessels may be presented by:

= a directed friangle, or
* 3 true outline (to scalel).
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genenic symbol must be used (an octzgon 13 recommended, a circle must not be used for
applications which are certified zccording to maritime standards);

fn)  Information that another vessel iz carrying blue cones or lights may be
dizplaved by a different colour of the vessel svmbol. The number of the blue cones/lights
must only be displayed in the pick report;

fo)  Information on the intention of another vessel to pass on starboard (blue sign)
mzy only ke displayed on the nght side of the directed triangle symbol or of the scaled shape
if the heading of this wvessel 1z available. If no heading mformation 1z zvailable, the
information must only be displayed in a direction independent form;

(p)  Information regarding the position of AIS base stations, AIS Addste
Mavigation LATOMIAfoN and AIS Search and Fescue Transmitters (SART) may be
dizplayed, if the symbols can be distmzushed from other symbols (e.g. symbols 2.10 and
2.11 of IEC 62288 Ed.Edition 2, Table A1)

Operation and Control Elements

{2)  Inland ECDIS must be designed following ergonomic principles for user-friendly
operation;

()  The Inland ECDIS equpment must have a minimum of operation and condrol
elements in accordance with Section 4 of these technical specifications;

(¢}  Operation and control slements, znd indicators for comnected sensors, may be
integrated in Inland ECDIS;

(d)  Standard settings and user-defined settings must be easily retrievable.

Connections with other Equipment

{2)  Inland ECDIS must not affect the performance of any connected equipment adversely.
Similarly the connection of opticnal equipment must not degrade the performance of Inland
ECDIS;

(B)  Inland ECDIS must be capable of generating information to other systems, e.g. for the
purpose of electronmic reporting;

(¢}  Therelevant requirsments of contrels and indicators to connected equipment must be
fulfilled.

Indications and Alarms

Built-in Test Equipment (BITE)

Inland ECDIS m navigation mode shall be provided with means for cammymg out on board
testz of major functions either automatically or mamually. In case of a failure, the module at
fanlt must be shown.

Malfunctions

{2}  Inland ECDIS in navigation mode shall provide 2 switable alam or mdicztion
of system malfimctions;* (refer to chapter 9 of section 4 of this annex);

13
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5.1

(b)  Inland ECDIS in information mode shallmust provide a suitable alarm or
mndication of missing mput from — if connected —GPSGNSS receiver, AIS and heading
device.

Fallback Arrangements

Insufficient Accuracy of the SENC Posttioning

In navigation mode, the SENC must be automatically switched off, if the SENC positioning
does not match the radar pictore within the limits of Section 4, Chapter 5.1 and 5.2 of these
techmical specifications.”

Defacts

{a)  If the Inland ECDIS system in navigation mode has an evident defect, it shall
provide a sutable alarm;'"

(b)  Facilities enabling a safe take-over of the functions of the Inland ECDIS in
navigation mode shall be provided in order to ensure that an Inland ECDIS failure does not
result in a crfical sitonation.

Power Supply in Navigation Mode

The Inland ECDIS must have its own separate, fused power supply.

Section 2: Data Standard for Inland ENCs

Introduction

{a) Thie—=The Data Standard for Inland ENCsZ® describes the techmical
specifications o be used:

» for the exchange of digital hydrographic data betwesn national nland
waterway zuthorities, and

= exfor its distribution to mamufacturers, skippers and other users.

()  Thiz Data Standard must be used for the production of Inland ENCs and
bathymetric Inland ENCs. The fransfer and distribution ssmstof Inland ENCs and
bathyvmetric Inland ENCs shall take place in such 2 way that nene-of the informationdata
integrity 1z lestensured;

(e} Thiz Datz Standard iz based on the ZIHO Transfer Standard for Digital
Hydrographic Data®, Special Publication No. 37, Edition 3.1, Supplement 2, with zll
Appendices and Amnexes (zee comparizon table i the preface of these techmical
spectfications), herzafter 5-537;

(d)  This Data Standard describes the mecessary additions and clarifications to
5-37 and the application of 3-57 for the purpose of use in Inland ECDIS zpplications;

" Om wide inland waterways, Basin Administration may prescribe that Inland ECDIS must provide a

surtahle alarm and/'or indication, if the SENC positioning does not mateh the radar picture within the
limats of Section 4, Chaptars 3.1 and 5.2,

" Sae Saction 4, Chapters 4.16 and 9 of these technical spacifications.
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(e} Iz Data Standard eomprises:
hiz Section 2:

= must be mmpllant to Appendm 148, “Product Spﬁm.ﬁu:atun for Inland
X alogue™,"” and Appendix

x Appwdﬂ—}.ﬂ “Product SPEC:L'EEEII-I}H fc:r Baihvmﬂna—l-almd—EﬂG&—,—iﬂd
pnd ! : Y] 1 - o g hll‘].'l"l'lﬂf-‘tt"l.f— Inland

EI\ Cs” tu thJs Annex.

Theoretical Data MModel

The description of the theoretical data model i 5-57, Part 2 mnst apply to the theoretical data
model of Inland ENCs and bathymetric Inland ENCs.

Data Stucture

The description of the data struchare mn 5-37, Part 3 must apply to the data stucture of Inland
ENCs and bathymetric Inland ENCz.

Product Specification for Inland ENCs and bathymetric Inland ENCs

{(2) The Product SpecificationSpecifications for Inland ENCs11 and for
bathymetric Inland ENCz12 are sets of specifications intended to enable chart producers to
produce a consistent Inland ENC or bathymetric Inland ENC, and manufacturers to use that
data efficiently in an Inland ECDIS that satisfies the Performance Standard for Inland
ECDIS.* set out in section 1.

(k)  Data for Imland ENCz shall be made available to all mamifacturers of
applications.
An Inland ENC shall be produced in accordance with the niles definedlaid down in thecs

technical epecificationsappendix 1 “Product Specification for Inland ENCs”, edition 2.4
and shall be encoded using the following documents referred to therein:

» the Inland ENC Fezture Catalogue;™ (appendix 1.1); and
» the rules described in the Inland ENC Encoding Guide.** (appendix 1.2).

A bathymetric Inland ENC shall be produced m accordance with the rules definedlaid down
m these specificationzappendix 3 "Product Specification for bathymetric Inland
ENCs", edition 2.4 and shall be encoded using:

» the bathymetric Inland ENC Feature Catalogue (appendix 3.1), znd
» the rules described in the Inland ENC Encoding Guide.” (appendix 1.2).

. Se-eﬁppendlxlﬂ

15
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(c) OffeialInland ENCs and bathymetric Inland ENCs approved for navigation
mnde shall I:ue pmdu-::ed in ac»::nrdance v.'lﬂ:l the Latan—l-mmn—uf—thu—Data Sta.tlda.rd”'

+“Classary of Terms™-SeCt100 Sof these technical cpecifications.

— Section2a2A° Codes for Producers and Waterways* (in addition to

THO-562 ENC Producer Codes)

(2}  Codes for producers of Inland ENCs as well as the registration procedurs are
those mentioned m [HO 5-62.

)  Admimstrations or private companies which produce Inland ENCs and which
are not aleeadsymentioned m IHO-5-52 and admimistrations or private companies which
decide to produce Inland ENCs shall register a producer code at the 3-100 registry of [HO at
hitpshttp:/registry tho int/mavbarhanl;

(c}  Smce a producer code alone 13 not sufficient to judgeestablish whether an
Inland ENG iz appmpmte forto be used in navigation mode, the followingdeclaration

1— Thecompetent anthori b H i
en-theauthorities [referred to m.%.rtu:]e E ufl}lre:m'e Eﬂﬂﬂfdd."EC] sha]l ma.mta.m
and prvu-nde via the:lr nfﬁmal u.el:lslte of the . .

b 15 B e BARMEAT ll].'l -ti- ﬂﬂ.tﬁ ].'IE-t l.'.lf I':h!l
auﬂi-anﬁ-,—m.lnland E‘ICS apprnred fur naugahnu mude mthm theu'
geographical area of responsibilityd eial w : somumBnication

=

a¥a

efresponsibilitn, The list mustshall include the file name of the ENC cell, the stretch of
the mland waterway that is covered, the ediion number, the i1ssue date and a hist of availzble
apdatedupdate files to the currently valid edition, also with their issue dates. By-putting an
The list shall include all Inland ENC on-that lictthe authoritr declaresthis-for which
the cell asverified concerningeomplies with the requirements as regards the minmum

content and therefore-appeopeiateis approved for navigation mode.

(d}—The Lsgsnotification of the competent anthernties for waterwarcor harboure with
the—above-mentioned—detaileshall include information on the geographical area of
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(ed)

The followmg codes for waterways are recommended for use in the file name of

Inlznd ENCs:
Wasrway Coda Wamsrwiay MNione Reraark
ACE Albertkanaal Canal Albert
AKT Afleidingskanaal van de Laie
BA Balaton
BCE Branche d= |z Croyeérs
BED Benedendyle
BEMN Beneden-Nata
BEZ Beneden-Zaaschalds
BH FKanaal Bocholt — Harantals
BE Boudewin Kanaal
BLO Branche d= La Louviare
BLIE Bazse-Mensze
B Fanaal Brisgden — Nearharan
BOS Bovanschelda
BOZ Bovan-Lesschelde
BEW Beetzzee-Riewendzee-VWaszersiralie
BIK Berlin-Spandauer Schifffshrtskanal including Westhafenkanal and
Charlottenburzer
Warbincungskanal
BL Benedsn Zaeschalds
CCE Canzl Charleroi-BrizellesFasaal
Brussel—Charleras
CCG Canzl du Centre 2 Grand Gabarit
CHW Canzl de Hacoourt 2 Vise
CLA Canzl de Lanays
CI0 Canzl de Monsm
CPC Canzl Pommeargenl-Condsé
18] Danuba including Sulina branch
DA Danube Chilia branch
DAW Diahme-Wazzerstralfie
DB Dhmarea Barcea
DCC Danube Cemovoda canal
DDT Dijladoortocht
DE Dortrnnd-Ems Kanal
DEN Dander
DHE Datteln-Hanmm Fanal

17
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Wamerway Cods Wazerway Name Remark

DEW Kanaal Dhasze]l — Ewaadmechelsn

DE Drava

DTz Kanaal Dhazzel — Tumbout — Schotan

DUE Faackevai-Thma

DL Mosom-Chna

DLUE Cralcamalissards Durme (Benedsn-
Dhirme])

DL {Szentendrer-Chana

v Dhumarsa Vacha

EL Elba

FLK Elbe-Litheck-Kanal

EH Elze-Havel-Kanzl

EME Ems

EPP Embranchement Principal

ES Elbe-Zeiten-Kanal

EV Estuaire Vaart Estuary shippang betwean

Zeghruzze and the Dutch border

LT i3t. Gheorghe-Arm

GWO Grand Large da hons

GPE Grand Large ds Péronnas

HES Hant-Escaut

HO Haval-Oder-Wasserstralla ineludiee Westader

HVK Havelleanal

1Tz Ijzer

EE Kanaal naar Bevarlo

EBE Kanaal Bossutt — Kotk

] Fanaa] Gent-Oostands

RGT Kanaa] Gent-Temsuran

1244 Kiistenkanal

ELD Kanaal Leoven — Dijle

EMD Kanaal MNisuwpoort — Dumbkerken

EPN Kanaal Plassendals — Misnwpoort

KEEL Kanaal Foeselars — Laia

KTR Kanalirave

EVE Fanaal van Eskla

LA Lahn

LOK Lokanzal

LE= LeteLys Biver

o i

:I'JD Mam-Donan-Kanal
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Wazerway Nome Femark

Mlantz-Elde-Wasserstrafie

Mlenzaldzas

Meuse Mitoyenne Sud

WVor=kla

(]

E"Tﬁ

5311.-1

Samhbre

Jchelde

iadcl

FeREE g AR AR

‘Stichlranal Mittelland-Kanal —
S

A

Stichkanal httelland-Kanal — Hannovar-
Lind

5

‘Stichkanal Mittelland-Kanal —

iEﬁchlanal Iiittelland-Fanal — Salzgittter

Saale

Skt

Srmeermaas

19
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Wasrway Code Wamsrway Name Femark

30 Spraa-Oder-Waszserstrafie

SPI Spierakanaal

SE. Saar Campantl: B4 = yead - i sl he
SRV Schelde-Finverbmding

TEK Teltowlanal

TI Tisza

TLE Toenstizcha Laie (Leia)

UH Untere Havel-Wasserstrafla

TWE Unterweser from lan UWW=E 0.00

WVEI farbindmgskanaz] Mismwpoort

WA Waal

WDE 'ezel-Datteln-Kanal

WE Mittelwaser wmtil kom 366,65 TTWeE 0.00
WOoD Westoder

ZES Zagkanazl Brussel-Schalds

ZUL Vertaklang van Zulte

FAY Zmd-Willemevaart

Section 3: Presentation Standard for Inland ECDIS

Introduction

(a)  Thiz *Presentation Standard for Inland ECDISZ describes the techmical
specifications to be used for presemtingthe presentation of Inland ECDIS datz. The
presentation must take place in such a way that none of the information is lost;

(b) This Presentation Sta.udmd 15 based om th-a%nmmt—ﬂé.

ification fo ha nntent and Dizp : of ECTD Hon 60
M—MMS&* l:see ‘fnmpmsm -::-fthe suuctures I:IfﬂlE;
standard for (Maritime) ECDIS and of the technical specifications for Inland ECDIS= inthe
: i iaals :..!:..: :!".'E. ..:!!!:

(e} This Presentation Standard describes the necessary additions and clarifications
te 5-32 and the application of 3-32 for the purpose of use n Inland ECDIS applications;

(d)  ThisThe presentation of Inland ECDIS data shall meet the reqnirements
of the Prezentation Standard esmprices:

= thir Sectipndescribed in section 3

1 Appendix and appendix 2, “Status of the Presentation Library for Inland ECDIS,
with-additdensand clarifications”, to ba—&p-phad—t&S—al,—Aamu—#.thu annex;

(e} Defimitions of terms may be found m:
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» IHO 557 Part 1, clause 5 of 5-57

» the “Clozeary of ECDIS Related Terms"inlHO Special Publication 5-
32, Appendix 1

» the SGlogsary for Inland ECDISE in Seetiensection 5 of these—technical
specificationsthis annex.

Presentation Library for Inland ECDIS

5-37 data sets describe the data standard for Inland ENCs, however, they do not contain
any information about how the datz wdillis going to be presented. The chart presentation 1=z
generated online in the Inland ECDIS application. For that purpose, the Inland ECDIS
application uses machine-rezdable symbolization mstructions for each feature, which 1=
dravwn on the screen. For the presentation of ENCs, the ITHO-5-52 standard is mandatory. The
5-32 standard contains all miles which are necessary for the symbolization and presentation
of ENCsz on the screen.

Since the features, attributes and attribute values for EMNCs were extended for Inland ENCs
and bathymeinc Inland ENCs, zn extension of the 5-31 standard 13 necessary i order to be
able to also display the features specific to inland navigation. All extensions apply to Edition
3.4 of the THO ECDIS Presentation Library (Amnex A ofto former 5-32).

Components of 8-32 and Inland ECDIS Presentation Library
2.1.1  The major components of the 5-32 presentationlibraryPresentation Library are:
» 3 library of symbols, line styles and fill styles
* a colowr codimg scheme which includes the THO colour tables for day, dusk and night
time
* a get of symbology command words from which machine readable mstructions can be

assembled. The result iz a symbeology instruction, which is processed to
svmbelicesymbolize ENC feztures in tum

»a zet of conditiomal symbology procedures to decide the appropriate
srmbelizationsymhbolization mn cases determined by the manner's selection (e.g.
safety contour) or for complex symbols (e. 2. top marks on buoys and beacons)

* a get of look-up tables that link fezture descriptions from the SEINC database to the
appropriate symbology nstructions depending on whether:
ta}- The link is straight forward, ie a direct relationship between a feature’s
descrniption and its presentztion such as a buoy or a land area. In this case, the lock-up
table provides the symbology instruction to show a symbol, an arez fill, or a line style;

) -  The link is conditional, 1.e. depending on ciroumstances, for example a depth
area, whose colour fill depends on the choice of the safety contour. In this case, the
look-up table refers the decision to a conditional symbology procedure that selects the
appropriate symbology metructions later.

212 Inland ECDIS must use all 5-32 components plus extensions m:
* look up tables

* symbol library
= conditional symbelogy procedures.

21
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OnlrtheThe extenzions are described in Appendizappendix 2, “Status of the Presentation
Library for Inland ECDISS, to the present annex.
Look-up Tahbles

221 Foreach geometry type (point, lne, arez) there 15 a separate look-up table. Each entry
in a look-up table consists of the following fields:

(3}  G-character code of the feature class (acromym);

(b}  Attribute combination;

(c)  Symbolization mstructions;

(d)  Display pricrity, (—9 (comparable with drawing layers);

()  Radar code;

(f) Display category (Display base, standard, all other);

(g}  “Viewing group”, more refined grouping of features than the display categories.

Figure 1
Exzample Enfry of a Lock-up Table

#LNDABEEw s CATLMEL 7o, « SY(TOWERS O, w70, 00w, OTHER», «32 2500

In thiz case the feature LNDMEEK 1z shown by the symbol TOWERSO1 with
priorty 7, if the attribute CATLME equals 17. The fezture lies over the radar.

The presentation of features in a specific area that are contained in different cells of the same
usage follows the eniries In the lock-up tables.

222 The Presentation Library provides five lock-up tables:
» paper chart point symbols
» simplified point symbols
* line symbols
» plamn arez boundary symbols
» symbolized area boundary symbols.

Conditional 3ymbelogy Procedures (CS)

Candidenal Symbelooy Procedures (C3)CS are penerated for features of which the
symbolization

* depends on application settings, e.g. safety contour
* depends on other features, e.2. top marks and their structure
* 15 too complex to be defined m a direct lock-up table enfry.

C3 Procedures, which must be modified or mplemented in an Inland ECDIS
additicnaladditionally to the C5 Procedures of 5-32, are described in Appendizappendix
240, “Status of the Presentation Library for Inland ECDISZ", to this annex.

Colours

Colours used m an ECDIS are defined in an absolute. ma:nner, mdependenrh frum l‘]le

monitor independentway{used (using CIE coordinates-o
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onumination (CTEYY), This ensures that ECDIS charts lock zimilar on monitors of
different suppliers. CIE values are converted mto EGE wvalues by means of 2 colow
calibration software which must be used by the manufacturer.

Commercial displays usual m the trade are seen as matching these requirements.

Because-ofDue to the differentfact that varions lishting conditions might occur on the
bridge of a vessel, it iz necessary to offer presentations with different brightness levels. For
ezch levely a separate colour tzble exsts.

The represented colour scheme must be chosen on the basis of ergonomic and physiological
factors and the representation of mdications in different colours mustshall not result in mixed
colours by eveelasingzuperimposing.

FepresentationPresentation of Siguenotice marks

SigaeNotice marks which are located emat the river banke—are represented in the chart
dizplaved by generic symbols (notmrk0], notmrk02 and notmrk03). This muestdoes not apply
to signsthe notice marks on bridges.

Additional applications are required to be able to display the detailed symbol, which is similar
to the real world indication, and the full set of object information of 2 user-selected =ign
notice mark.

SigacNotice marks that are located en-theat bridges, must be symbolized according to the
orientation of the bridge.

SigaeNotice marks which specify distances or a velocity willmust not be symbelized with
the number itself, but only with that symbel which gives the general regulation or
information.

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

Introduction

Thiz section specifies the minimum requirements contamned in Section 1 of these technical

specifications and describes the test procedures and the required results concemning the
hardware, the soffware, the fimctions, the operation, the display and the imterfaces to other
equiptent cn board of vessels.

Operating Modes and System Configuration

Operating Modes

{2}  The Inland ECDIS technical specifications distinguish two operating modes:
navigation mode and information mode;

(b)  Inland ECDIS equipment designed for operating in navigation mode sastshall
flfil the requirements of thess-technical epecificationsthis annex and the standards foron

navigational radar aqmpmenl and rate-of-tum indicators. For Inland ECDIS in navigation
mode, a type approval is required by the competent anthorities [referred to beproven

breonfarmit-fecterin Annex IT of Du'ecmt 2016/1629].

(e}  For Inland ECDIS equipment designed for information mode only, the
requirements of this section are to be understood as technical (operational and performance)

23
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222

223

2.24

Lad
[

requirerents. The producer has to declaredocument the conformity with these technical

requirements. A type approval is not required for Inland ECDIS in information mode. The
documentation eftheconformiby fectzchall be made available to the competent authorities
and users on request.

System Configurations

System configuration 1: Inland ECDIS equipment, stand-alone-system without connection
to radar

In this system configuration only operation i information mode 1s possible (Section-db, Eig,
section 4B, fig. 1).

System configuration 2: Inland ECDIS equipment, parallel installation and connection to
radar

Thiz system configuration allows operation in information mode as well as in navigation

mode (Seetion-4b. Fiocection 4B, fig. 2).

System configuration 3: Inland ECDIS equipment, monitor shared with connected radar
equipment
In thiz caza-system configuration: the monitor of the radar equipment is shared with the

Inland ECDIS equipment. Prerequizite for thiz mode are matching graphic parameters for
both video signals and a video switch, which allows a fast switchover of the video sources

(see Seetiondb, Fig.section 4B, fig. 3).

Thiz confizuration allows operation in mformation mode a3 well as in navigation moede.

System configuration 4: Radar equipment with mtegrated Inland ECDIS functionality

Thiz system confignration is a radar installation with integrated Inland ECDIS functionality
that can be operated in information mode as well as In navigation mode

(zee Sectiondb, Figzection 4B, fig_ 4).

Performance Requirements

Hardware Performance

(2)  Inland ECDIS equipment for operating in navigation mode must be designed and
manufactured to withstand typical envircnmental conditions prevailing on board of a vessel
without any depradation in quality and reliability. Furthemmore, it must not disturk other
communication and navigation equipment.

(t)  Inthe configuration as described in Chapter 2.2.4 of thizs Section all components of
Inland ECDIS equipment installed inzide the wheslhouse st fulfil the requirements of the
clazs (b) “protected from weather”™ equipment as specified in the standard IEC 80045 with
the exception that the test temperature range is limited to 0% C to — 40° C (whereas the test
temperature range mn IEC 60945 1z specified from - 15°C to = 557 C) unless specified
differently in these technical specifications. For the configurations described in paragraphs
222 and 223 of thiz Section CE conformity is sufficient.

Software Performance

Software for the operation, visualization and fimetionality of Inland ECDIS equipment must
be designed. dewveloped, mmplemented, and tested in accordance with the software
requirements described in Section 4a of these technical specifications.
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341

342

343

344

345

Performance of Operation Controls

{a)  The operation of the system must be simple, sppropriate and conform to
common hurmnan interface standards. The operational state of the system and the connected
technical sub devices has to be clearly indicated;

i) The mumber of operational confrols must be a3 low as possible and restricted
to the required mumber;

() Wireless remote conirols are not permitted;

(d)  The ON/OFF switch must perform and must be amranged m such a way that
inadvertent operation is not possible;

(e} The symbols of the operating conirols must have a minmum character height
of 4 mm and must be readable inder all conditions that may exist in a wheelhouse;

(ff  Thebrnlliance and the illummation of the operating controls must be adjustable
to the required value.

Display Performance

nland E in-infarmation mode the requivementsThe provisions of chapters
3- 4 lto 3 -i | are re-:ummendau-:rns nnljr recnmmended fur Inland ECDIS in information
mode.
Display dimensions

f2)  Innawvigation mode the minimum chart and radar display area have-femust be
at least 270 mm x 270 mim.;

(b}  In informstion mede the requirements of Seetiom—lsubparagraph (c) of
chapter 4.1, section 1 fs)-shall be fulflledapplicable.

Display orieniation
fa) A rectangular display may be mounted in landscape or in portrait orientation

under the prerequisite that the abevementioned minimum dimensions set out in paragraph
3.4.1 are fulfilled;

(b)  Becanse of the limited space available in the typical wheelhouse of an inland
veszel and the fact that a vessel usually follows the fairway- axis, the display must be installed
preferably in the porirart onentation.

Display resolution

A display resolution of 5 m in the 1,200 m range is required. This leads to a maximnm pixel
dimension of 2.3 mx 2.5 m, ie. about 1,000 pixels at the short edge of the display.

Display colours

The system must be able to display ergonomiezlly proven colour combimations for day and
night.

Display brilliance

The brilliance of the display must be adjustzble to every operationzl required value. This 1z
especially valid for the lowest value during operation in-darkneszat night.

25
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44

Picture renewal

(2}  The picture remewal rate must not be shorter than that of the radar picture
(2 24 pretures per minute];

(b)  Betw=en two consecutive renswalz no fluctuations of brilliance must ocour;

(c)  Onraster scan dizplays, the frame repetition rate must not be lower than &0 Hz.
Display technology

Preferably dizplaxDizplay svstems-muet bewsed that are msensitive to the magnetic fields
that may occur in the wheelhouse of an inland vessel shall he nsed.

Operational Functions

Operating Mode

(a}  Ifthe equipment is able to work in both operation modes, it must provide for
the possibility $e-switchof switching between navigation mode and information mode;

(b)  The operation mode in use must be dizplayed;

(¢}  Swtable measures are required to prevent the madvertent switching off of the
navigation mode.

Equipment Pre-sats (StoreRecall) in Navigation Mode

(a})  After invelingstarting, the Inland ECDIS equipment must-emitzhall come
up with 2 moderate brilliance pre-set which neither blmds in a dark environment nor makes
the picture invizible in 2 bright environment;

(b)  Other parameters may come up with their values at the time before switching
off or from stored settings.

Presentation of SENC Information in Navigation Mode

(2} Theradar picture must be clearly distinguishakle from the chart independently
of the chozen colour table;

(b))  Only a monochrome presentation of the actual radar pichure iz permitted;

(c}  The presentation of chart mformation must not mask or degrade important
parts of the raliar pmture This must he ensured h apprc'pnate entries mito the look-up tables
haze—technica : ptersection 3 of this annex,
chapter 22, ﬁeld ‘Rada.r n:nde ‘j The transparencj, nf the radar overlay shall, therefore, be
user defined;

(d) Inmavigation mede-chartChart and radar picture presentation must have the
same zcale;

(2}  The heading line must be always visible;

(f)  Additionally, the mariner’s owmn vessel's contour and the safety contours may
be meerted.

Chart Orientation, Positioning and Shifting

(a})  Innavigation mode, only the chart orientation “relative motion, head up™ and
the “centred”™ or “off-centred” presentations, as required for the radar picture, are permitted;
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i) Irl information mode, at least the chart orientations “north”™ and “parzlle] to the
waterway axiz’ as well as positioning are recommended $WithBy connection of a
pnsmm:uns sensor, the displayed part of the chart can sutomatically follow the mariner’s own
weszelvessel’s position.

Omp Veezel’z Position and Bearing of the own vessel

(2}  In navigation mode, the own vessel's position must always be vizible in the

dizplay arez, uhethe:r cenue-d" or -:-ﬂ:" -:em:red as spemﬁed m the—ndar—mqmmw&ts—af

Iiesulsﬂiﬁnnex 5, Se:ﬁnnsl to I1T nf ES—TRIN El}lf;
i)  Innavigation mode, the heading line which nins from the dizplay centre to the

top and which must be always be visible, must represent the heading of the mariner’s own
vessel.

Information Density

The information denzity must be at least adjustable to the three switch steps: “Base™,
“Standard™ and “All Information”™. The latter displavs all other feztures in addition to the
“Standard”™ display, individually on demand. All corresponding visible features are defined
in the “Performance Standard” and the “Presentation Standzrd”™ (including “Presentation
Library for Inland ECDIS™) (Sections 1 and 3 of these technical specifications).

REanpesTrange Rings

(2}  Innavigation mode the following fixed ranges and range rings are prescribed
according to the radar regulations:

Ramige Rarige vingr
500 m 10 m
80 m 200 m
1200 m 200 m
1600 m 400 m
2 000 m 400 m
4 000 m 200 m

(b)  Smaller and larger ranges with a minimum of four and a maximum of six range
Tings are pernutted;

(¢} Inland ECDIS equipment in navigation mode must have fixed range nings with
the abevesnentioned-mtervals set out in subparagraphs (a) and (b) and at least one
variable range marker {VEN);

(d)  Switching ow'off of fixed and varizhle range markers must be independent of
each other and their display must be clearly distingnizhable;

(e}  The position of the VEL and the corresponding dizplayed distance muetshall
use the zame increments and resolution;

if) The fimctions of the VEM and the electromic bearing line (EBL) may
additionally be sealisedrealized by a cursor and by a comesponding numerical display,
showimng the range and bearmg of the cursor position.
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413

414

Picture Brilliance in Navigation hMode
{2} Thebrlliance of the display must be zdjustable to the operationally necessary
value. This applies in particular to operation in darkness;

b}  The—ehariChart and #he—radar pictore must have  separate
beillianesbrightness controls;

(e}  Beczuse of the strongly different enviromment brighiness bayof bright day and
dark night another control for the bagic beilliancebrighimess of the display must be
available additionally to the colour tables m the menm
Picture Colours
At lezst the colour combinations included in the THO-5—37 Presentation Library6.0 (colour
tables) for day, dusk and night shall be supported.

Pick report

(2} It shall ke possible to get all underlying textual and’or graphical information
conceming user selections of the features that are displaved in the chart;

(k) This addifional textual and/or graphical information must not hamper the view of the
waterway n the navigational chart.

Measurement Features

(a)  Measurement features for distances and bearings are required;

(b)  Fesolubion and accuracy must at least be the same zs those of the display, but may not
suggest better values than those of the chart data.

Input and Editing of Sldppers” Cwn Chart Entries

fa}  Inland ECDIS equipment must allow mput, storing, medifieationmodifying
and deletion of additional chart mformation by the skipper (slappers’ own featuresk) in
navigation mode as well as in information mode;

(b}  These own chart entries must be distinguishable from the SENC data, and must
not overlay or degrade the radar picture in navigation mode.

Lozding and Updatimg of SENCs

(2} Allmanual activities concerning loading or updating of charts must be possible
only cutside afthe navigation mode;

(b)  Automatic updating must not degeadedowngrade the performance of the
navigation display;

(e} A eollbackrollback fimction must be implemented to allow restoring to the
last worlang combination.
Radar Picture Presentation and Overlay

{2}  The radar image representation is mandatory for operstion In mavigation
mode;"”

O wide imland waterways, Bazin Admimstration may, where appropriate, consider thiz mandatory
requirement a5 a recommendation
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()  The dimensions, rezolution and attributes of the radar presentation must fulfil
the relevant radar requirements;

{c}  The radar picture must not be degraded by other contents of the picture (see
alzo Chaptersubparagraph (c) of chapter 4.3 {e-of this section);

(d)  Provided the peefarmancefunctional requirements are fulfilled, overlaying of
different mformation layers 1z permitted;

(e} The overlay of informafion regarding the position and onentabion of other
vessels is only allowed when:

* the mformation is up-to-date (nearly real-time) and

» the age of information does not exceed the maxinmum time out values provided
m the first table in Eésnbparag;raph (el Gf Sﬂ;ﬁnﬂchapter 5.1 of section 1,
L d fo p o3 gl the. The
mmbnls must b-e mali.ed as -::rutdated 1f the age of mfl:urmahnn exceeds 30
seconds. for moving vessels. The wessel'sewa-position information sust-not
of the own vessel shall only be displayed when the position is detected by
an onboard subsystem and not if itthe position is received from a repeater
statl o
ifi  The overlaid information derived from tracking and tracing devices regarding
the position and orientation of other vessels must be faded out at 2 user-definable range;

(g}  ThepresentationefOnly if the heading of other vessels is available, the
position and the orientation of those other vessels may be presented by:

* 3 directed triangle, or
* atrue outline (to scalel).

iz A able—In all other cases a
generic :m:ﬂbol must be used (an I:IEtEEDI:l 13 recnmmended_ a n:u'n:le must be used for mland
applications only);

{h) It must be possible to switch off the chart and any other information layer and
to dizplay only the radar picture by one easily accessible conirol element or menu ares;

(1t If the quality and plausibility momtorng of the Inland ECDIS equipment
detects that the chart canmot be oriented and/or postioned with the zccuracy required by these
technical epecificationsthis annex, an alarm must be presented on the display and the chart
roust be switched off automatically. If there is no radar signal, the information mode shall
be displayed. In both cases a warning or an alarm shall be given. The switching shall
always be possible by manual action.

Inland ECDIS Functions with Immediate Access
{2}  The following operational functicns require direct access:
RANGE
BRILLIANCE
COLOUES
INFORMATION DENSITY.

(b)  These functions must have erther bave—theizovm control elements or-theis
oWn menu areas, which are rranged in the highest menu level and are permanently visible.
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Permanently Visible Function Parameters
The following funchion parameters must always be visible:

= actual EANGE

= gensor STATUS (m navigation mode: radar toung, position quality, alarms; n
information mode: if connected, GBSGINES receiver, AIS and headimg)

= selected WATEER. LEVEL (if available)
* gelected SAFETY DEPTH (if available)
* gelected INFORMATION DENSITY.

Service Functions

Service fimctions shall be protected by password or other suitable measures zgainst
unauthorized access. They shall not be selectable m navigation mode.

The requirements of chapters 3.1 to 5.3 are only apphicable to navigation mode.

Static Comrection of the Chart Position

{2}  The position of the mariner’s own vessel must be presented “centred”™ or “off-
centrad” on the display in accordance with the radar requirements. The chart position must
match the radar mmage. Assuming an zbsolute posiion’s nput the permissible static
difference between the actual radar position and the displayed radar cenire must not excesd
1m;

(b) It must be possible to correct an offset error (distance between the positions of
the position senscor and the radar sensor).

Static Comrection of the Chart Orisntation

{2}  The difference between the heading line orientation and the vessel’s axis must
not be greater than = 1.0 degres;

(b)  The chart and the radar image must have the same orentation. The static
directional error between heading line and chart orientation must be less than = 0.5 degree.

Configuration of Interfaces

fa) It must be possible to configure interfaces for connected sensors, actors and
sigmals**

(b}  Interfzces must comply with existing interface specifications like—theas
defined in IEC 611621 standard and the interface specifications for rate of tum mdicators
(20 mV/deg/min) as defined in IMO Eesolution MSC.232(52).

Hardware test and Required Certificates
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(2}  The test must consist of a companson between the eguipmentandertectF quipment
Under Test (EUT) and the requirements of thecetechnical specificationsthis annex;

(b)  Proved equivalent tests, and proved and documented test results must be
accepted without renewed testsq

(c)  The entire chapter 6 is valid for navigation mode, but the requirements
that do not contain a specific reference to navigation mode are also valid for information
mode.

Compatibilit- with theResistance to Environmental Conditions in Mavigation Mode

(2}  Inland ECDIS egquipment, as described in pasagraphchapter 2.2 4 of this
Section—mustzection, shall fulfil the requirements of IEC 60945 ferconcerning the
resistance to environmental condifions (humidity, vibration and temperature; the latter
reduced according to Chapéerchapter 3.1 of thiz SecHensection) and concerning
electromagnetic compatibility;

() The provider or theirhis representative must submit 2 relevant conformity
declaration baof an accredited laboratory.
Equipment Documentation
The technical documentation must be checked to beassure that it is complete, appropriate,
and understandable, and te—bethat it is sufficient for unproblematic installation,
configuration and cperation of the equipment.
Interfaces
(2} All mterfaces must be documented correctly and completely-docamented;
()  Electronic corowts must be efdesigned failzafe-desion mechanically andas
well as electronically, and must not have degrading repercussions on connected equiproent.
Characteristic of Operation Conirols

All operation confrols must be checked regarding the ergonomic and functional mode of
operation and must fulfil the requirements of these technical specifications.

Characteristic of the Display in Navigation Mode

The dizplzy must fulfil all these technical specifications concemning dimension, displayvabla
colours, resolution, and variation of brilliance.

Test of the Chart Presentation, Operation and Functionality

Preparation of the Equipment Under Test (EUT)

The EUT must be mstalled, assembled and connected according to the metallation mannal.
After switching on, the test SENC must be loaded.

Test of the Operation Modes

All pperating modes as described in the operating manual willmust be successively invaload
started up and tested The requirements of chapter 4 of thiz section mustshall be
metfulfilled.
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Test of the Displayed Features

AllWhether all features included in the test SENC willare visible and correctly displaved,

shall be tested-for visibility and corpect display. For this test, the mformation density must
be switched to “all features™ The system must be capable afto at least dﬂplamndlsp]u all
features according to Zthe Presentation Standard for Inland ECDIS= {Seetion (section 3 of

these technical specificatione)this annex). Additionally, other uzer-selectable symbaol zets
are allowed.

If symbols that deviate from Appendizappendix 2.40,= “Status of the Presentation Library
for Inland ECDISS" to this annex, are used for the presentation of any chart information,
then they must:

* be legible
* be certain and unambiguous n their meaning
* be of sufficient size to support the nominal viewing distance.

Symbols added to the ECDIS Presentafion Library must be clesrly distingmishable from
Presentation Library symbols.

Test of the Scale Dependent Information Density (SCAMINY

(a)  TheWhether the SCAMIN finctionality (the minmum scale at which the
feature may be used for ECDIS presentztion) sasstis installed correctly shall be tested for

installation:

i(b)  For this test, the range must be nsed at which the feature & must be visibla
according to its SCAMIN enumeration (refer to Appendix L1, “chapter 5.4 of appendix 1,
Product Specification for Inland EXCENC:”, including appendices 1.1 “IENC Fezture
Catalegue™,Catalogue™ an-i S—ai,—ém:—&,—LH@—ECrDIS—BHHMM—Lm
Appendiz-1.2, Pa 2t

: ¥ d. “Inland Electronic
Navigational Chart Ell{:n:n:]mﬂr Gmde"]

Test of Brilliance Variation in Navigation Mode

The Inland ECDIS equipment must be operated in a dark room withand the brilliance agmust
be brought to its lowest level. The bnlliance of the features must not exceed a value of 15
cd/m’, and the background, a value of 03 cd'm”.

Test of the Colours

All user selectable 3-32 colour tables must be sequentially tested fo conform fo these
technical specifications.

Test of the Measurement Functions

(2} Allnumeric display values of the electronic bearing line (EBL) and the variable range
muarker (WVELI) must exactly match with the analogue positions of the EBL and the VEM (or
correspond with the cursor coordinates);

(B} The resolution and mcrements of the numencal display must be 1dentical to the
anzlogue values of EBL and VEML
Test of the Chart Update Function

Before and after each test step the version mumbers of the loaded SENCs and updates must
be recalled as described in the operation manual and showed on the display.
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» Step 1: Loading of the test SENC
» Step 1: Update of the test SENC
= Step 3: Test of the roll-back fimction
» Step 4: Loading of a new SENC.
After an update 1t must be possible to recall and display all concermed features.

Test of Displayed Features m More than One Cell for the Same Area

(a)  Alllt must be tested whether all features included in the test SEMNC and in the
additionzl overlay test SENC muet—be—tested for sdsibilitvare visible and comect
displaydisplayed. For this test, the information density willmust be switched to “zll
displayfeatures™;
b)—The possibility (b} It must be tested whether it is possible to select
one or more specific cells for presentation if there are several cells from different producers
for the same area with the same usage-must betested;

(e} It challmust be tested whether the test bathymetric Inland ENC iz displayed
correctly together with the baze SENC in accordance with chapter 6 of appendix 2, “Status
of the Presentation Library for Inland ENCsECDIS™ to this annex.

Test of Radar Picture Presentation and Operation in Navigation Mode

Preparations

{a}  For the test purposes, the manufacturer or provider must provide a serial interface at
the system to be approved (equipment under test — EUT) which delivers the same actual
values (Le. IEC 61162-1ztrings) of position and heading that are used to position and crient
the chart;

(b)  During the test, a reference system must be used of which position and heading values
are compared with those of the EUT;

(¢}  The EUT must be comnected to any type approved radar equipment (provider's
choice);

{d)  Theradar pictore must be adjusted n range and bearing with reference to the heading
line.

Test of the Radar Picturs without FederlaidUnder laid Chart

fa)  If the Inland ECDIS equipment displays the radar picture but the radar
operation control remains at the radar equipment (Secton4b,See figures 2 and 3 of section
4B), the radar picture of the inlandInland ECDIS equipment must be considered as the
“daughter display™ of an item of radar equipment. In that case, the radar picture must fulfil
the display and picture-relevant requirements of the requirements for radar and rate-of-tum
mdicatorz as defined in Sections I to ITT of ES-TRIN 2017;

(k) Ifthe EUT is a radar installation with mtegrated Inland ECDIS functionality

(Section—4b, figurefee section 4B, fig. 4), all requirements of the standards for radar
equipment and rate-of-turn indicators muetas defined in the document referred to in

Sections I to III of ES-TRIN 2017 shall be fulfilled.
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Test of the Fadar Picture, Overlaid Information from Other Vessels and the Underlying
Chart

The Inland ECDIS equipment must be mstalled in a reference environment. This can be real
(on a vessel) or simulated. Position and onentation information of other vessels (according
to the Inland AIS technical specifications) must be applied with several information ages.

Test of the radar overlay

(a})  The radar image must not be degraded by the chart picture (Chapter4-3-refer
to subparagraph () of chapter 4.3 of thiz Ssetionsection);

(b)  The overlay of information regarding the position and orientation of other
vessels must be displayed only when:

» the information is up-to-date (nearly real-timels), and

» the age of information does not exceed the maximum time out values provided
n the first table in &lsubparagraph (g) of Sectionchapter 5.1 of section 1,
Performance Standard for Inland ECDIE, of this annex. The symbols must
be marked as outdated if the age of the imformation exceeds 30 zeconds for
moving vessels. The position imformation of the own vessel must not be
displayed if it 1% received from a repeater station.;

(¢} The overlay of information derived from tracking and tracing devices—en
regarding the position znd orientation of other veszels must be faded out at a user-definzhble
range, The activation of this feature and the selected range of the restricted area must
be indicated on the display;

(d)  Thelf the heading of other wvessels is available, the pozition and the
orientation of other vessel: must be displayed by:

* a directed triangle; or
* a true outline (to scale}).

gL 0T all other
nded, a circle

veszels a gema;'ic s;mlv:ml must be used a—sqnmm octagon 1 Tecomme
maymust be used for inland applications only);

(2} It must be possible to switch off the chart and any other information layer and
to dizplay only the radar picture by one easily accessible contrel element or menun arez;

(f)  The chart picturs must be renawed not later than the radar picure.

Test of the chart positioning and orievtation

(a)  The static offset of the chart position must be less than + 3 m in all ranges up
to 2,000 m;

(b)  The static azimuth crientation offset emror between radar and chart image must
be less than + 0y.5 degree;

(¢} The comrection of these parameters referred to in subparagraphs (a) and (b)
must be demonstrated in the service mode;

(d)  The dynamic deviation of the chart orientation at ratez of tum less than
+ 60 deg_‘min must be lexs than * 3 degrees;

(2}  These tests must be performed visually or by evaluation of measured data.
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Test of scale conformity

The chart’s information must be compared with well-known reference points contained in
the radar picture in order to test whether the chart scale sufficiently conforms to the radar
scale.

Test of Alarms and Indications

(2}  The alarms generzted from Inland ECDIS eguipment itself as well as the
paszed alarms delivered to the ECDIS by the connected sensors to—the ECDIS must be
tested;

() The test procedure in navigation mode mastshall comprze the following
situations:
» any emor m the Inland ECDIS equipment (bwlt-in test equipment —
biteBITE)
* missing positicning signal
» missing radar signal
* missing rate of fun signal
» mizsing heading signal
» radar map matching not possible.
» missing AIS signal;
e} The test procedurs in information mode shall comprise the following
aituations:
» any grror i the Inland ECDIS equipment (built-in test equipment —
biteBITE)
* missing positicning signal
» mizsing heading signal
» missing ATS signal

The Inland ECDIS manunfacturers have to confirm in their system documentation that
the svstem includes those test procedures and signal indicators in information mode.

Test of Fall-back Arrangements in Navigation Mode
(2}  Thiz test mnst demonstrate the reaction of Inland ECDIS equipment to a failure of any
intermal or external compoenent and the possible and required actions by the operator.

(b)  Inaddition, the operating manual must be checked to determine whether the measures
required by the operator are described adequately and appropriately.
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Section 4a4A- Measures to ensure Software Quality

General Requirements

Software used in navigation mode 1s a safsty-relevant part of a navigation system. Providers
of navigation systems muestshall make sure that all zoftware components used in navigation
maode allow safe navigation in every situation.

Therequirements—ofRequirements of in chapters 1.1 to 1.5 are only applicable to
navigation mode, while requirements in chapters 1.6 and 1.7 are applicable to both

navigation mode and information mode.
Software Design Fequirements

Software components must be clearly dezigned by means of establizhed software design
methods. The design specification must indicate how safety requirements are addressed mn
the software desizn.

A software style puide must be provided that specifies code writing style, documentation
style, modularization, conflict analyses and testing of software components. For every
software component docurments describing specification and design are required.
Implementation Fequirements

Implementation of software modules must be done by gualified developers who fully
understand the design and safety requirements.

If more than one developer 13 working on the navigation system software, a version control
syetem must be used that puarantees conflict-free development.

The implementation must be according to the design specification and must reflect the
software style guide. Moreover, well known implementation problems (depending on the
language used) must be addressed in the implementation. This includes, but iz not restricted
to:

» null pomter handling

* uninitialized variables

» range checking

* array size verification

= memory allocation and de-zllocation
= exception handling.

If parallel processing is used (e.g. multiple threads, tasks or processes) problems of conflict-
free processing must be addressed in the mmplementation. This includes but 13 not restricted
to:

» race condibons

» re-entrance problems
= priomty inversion

* deadlocks.
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Test Fequirements

In accordance with the design specification, software modules have to be tested. The test
results have to be compared with the design guidelines and documented in test reports.

Tests must meorporate module as well as system tests. Providers of a navigation system must
use extensive simulator-based tests to ensure stability of their system. The simulator must
allow the simulation of a completz navigation environment including 21l required external
SensoTs.

Third Party Components Fequirements
Third party components, such as OEM (Original Equipment MManofacturer—{QEM)
productsd, include software not developed by the navigation system provider. This includes
but iz not restricted to:

= static or dymamic linked libraries

= computer aided design and engineering tools producing source or object code

= operating systems.

Third party software components must be chosen according to the general safety
requirements. The navigation system provider must prove that third party components meet
the high standards necessary for safe navigation either by providing acceptable quality
certificates or by extensive and provable testing of the components.

Bequirements for Additional Services in Navigation Mode

Mavigation systems may support additional services in navigation mode if they are useful.
These servicas must not interfere with other requirement in navigation mode.

The navigation system provider is responsible for additional test equipment, necessary to
verify interface specification, protocol specification and compliance tests with the Inland
ECDIE technical specifications.

Language

MatipnalAdditional national versions of a type-approved Inland ECDIS must reapply for
type approval shich-wdll eheckto be checked for the translation of the user interface. The
type approval process is only foreseen for systems in navigation mode.

The gualified institution which performs the type approval process of an Inland ECDIS
system may request an expertise by a certified translator regarding the correct
translation in a specific language from the system manufactorer.

Documentation Fequirements for Users

The documentation (manuals) must contain comprehensive mformation on the equipment,
the installation. the operation and the service of the navigation system. The presentation of
user-relevant informetion must be made—clear, understandable and without unnecessary
techmical terms. The user manual must at least be available in English, French, Genman and
Dutch. The technical documentation may be made available in English only.
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Methods ot 'l'esting and Kequired T'est Kesults
Navigation Mode Operation Test

Performance Requiremenis

The navigation systems must make reliable estimations of position and heading. Mareover,
the estimations of position and heading must be checked by the system for conformity with
the requirad accuracy.

Peosition and heading informztion must be caleulated and displayed for the same reference
position. This should normally be the centre of the radar antenna. A4 new position estimate
must, at least, be available with every revolution of the radar antenna.

Position

The navigation system must eztimate and display the position of the vessel. The following
minimal requirements must be fulfilled under normal operation conditicns:

{2}  The average position estimation must not deviate more than 5 metres from the
true position and must cover all systematic emors;

i(h)  The standard deviation o must be less than 5 metres and must be based on
random errors only;

(c}  The system must be capable to detect deviations of more than 3o within 30
seconds.

These results must be verified by a realistic test of at least 60 minutes.

Heading

The navigation system must estimate and display the heading of the vessel. The following
minimal requirements must be fulfilled:

{2}  The average heading angle estimation must not deviate more than 1 degres
from the radar heading direction and must cover all systematic errors. The offset betwean
veszel heading direction and radar heading must be less than 1 degrae;

(b}  The standard deviation o must be less than 2 degrees and must be only based
on random errors.

These results must be verified by a realistic test of at least 60 minutes.

Sernsor Failure

The navigation systems must check proper operation of the position and heading estimation
online. Problems must be dstected within 30 zzconds. In caze of malfinction, the navigation
gyetern must inform the user zbout the problem and it: consegueneeconsequences for
navigaticn.

If a critical sensor alarm signalizes that position or the heading does not meet the required
accuracy criteria, the navigation chart must ke switched off.

Performance Test Interfuce

A navigation system provider must equip navigation systems during the compliance test with
a standard IEC 61162-1 interface sending the position and heading mformation used by the
navigation system. This information must be encoded by IEC 61162-1 sentences (see
IEC 60945) known as GGA (Global Positioning System Fix Data) and HDT. (Heading
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Troe). Additional zentences like BMC, (Recommended Minimum Navigation
Information), BOT (Rate Of Turn) and VTG (Track made good and Ground speed) are
accepted.

Thesze strings must be sent preferably every On,] s2cond, at least every second. Position and
hezding must be according to the definitions in Chapterchapters 2.1.1.1 mnd Chapter
2.1.1.2 of thiz Sectisnsection.

General Softwrare Tests

Equipment Documeniation

The following documents must be provided for admittance and must be shipped with every
Inland ECDIS used in navigation systemmode:

* meerllser’s manual

= imstallationInstallation manual

* sepvdeelervice mamal.
The following documents and files must be provided during the admittance procedure and
are not required for end users:

* design specification

» software style guide

» certificates of third party software components or test and simulation protocols.
The documents and files provided must allow for a complete verification of compliance with

thezetechnical epecificationsthis annex.
A uzer's manual shallmust be shipped with every information-medelnland ECDIS system.

Enduremce Test for navigation mode

The navigation system must pass an endurance test of 48 hours of unintermupted operation
under normal operating conditions. The systern must provide standard terfaces for
performance and rezource monitoring during operation. Monttoring the system must show
no indication of system instability, memory leaking or any kind of performence loss over
tume. MNavigation systems supporting additional services while runmmg in navigation mode
must provide the necessary test equipment meluding all documents mentioned in Chapter 1.7
of this Section.

Changes to Certified Navigation Svstems

General Fequirements

Navigation systems installed on board must be functionally equivalent to 2 system certified
by zuthorities. For every system the navigation system provider must ship a statement of
compliance with the Inland ECDIS technical specifications and its fimetional equivalence to
the certified system.

The competent autherity 15 entitled to check Inland ECDIS compliance of installed systems
at any time.
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Hardware and Software Changes

The navigation system provider may change software or hardware 2z long as Inland ECDIS
compliance is maintzined Changes must be fully documented and submitted to the
competent authority, together with an explanation of how the navigation system 15 affected
by these changes. The competent authority may reguestrequire a partial or complete renewal
of certification if considered necessary. The aforementioned also applies to the use of an
approved Inland ECDIS with another nafional version of the operating syvstem.

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

= minor changes on third party components (e.z. operation system or library updates)

= uze of equivalent or better hardware components (2.g. faster microprocessor, newer
chip revisions, equivalent graphic card, etc.)

= minor changes in source code or documentation.

Section 4b4B: System Configurations (Figures)"

::Figure 1

Tnland ECDIS equipment, self-sufficient system without connection to radar (system configuration 1)

Figure 2

Inland ECDIS equipment, parallel installation with connection to radar (system configuration 2)
Figure 3

Inland ECDIS equipment with connection to radar and shared monitor (system configuration 3)
Figure 4

WNavigaticnal radar equipment with integrated Inland ECDIS functicnality (system configuration 4)

Section 5: Glossary of Terms

' Motalethe soeratariat: the fizures are not modified and are not reproduced hers.
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Terw ar

abbreviaion D finirion Sourca

Aeronym f-character-code of the faature/'of the attributa 8-37

Actor An actor tranzforms an electrical quantity into another plvzical
quantity (e.g. optical). An actor is the opposite of a zenzor.

ATE On-board equipment allowing automatic identification of zhips for 25lasd 332
enhanced ship monitorimg az well az voyage data recording and Rezolotion No. 57,
other functions. The automatic identification zyztem shouold revized
comply with the technical and performance ztandards laid down
in Chapter V of the International Convention for the Safety of Life
at Sea, 1974 (SOLAS).

Al information (Al mformation density (all display) means the maximum amount of 41 Seetion 1 of this

density SENC mformation. Here, in addition to the standard display anmex
(Standard Information Denzity), also all other objacts are displayed,
individually cn demand.

A tiribute & dafined characteriztic of an antity (2.5, the category of a Light, the 8-37

sector lmmits, the hight charactenstics ate.).

Definitions for diverse attributes may be derived from the Featore
Catalogue for Inland ENCz referred to Appendix 1 “Product
Specification for Inland ENCs™ tof thiz Annex.

41
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Term ar
abbravimion Source
Srhate camiad
A= sy
Cell (chart cell) A cell iz 2 geographical area containmz Inland EXNC or bathnmetrie 3-37
Inland ENC data.
CIE colour Procaedure to confirm that the colour specifiad m THO-5-32 15 comrectly  5-32 and 3-32
alibration reproduced on the ECDIE dizplay.

& zet of parameters specifving the refarence surface or the refarence
coordinate svetam used for peodetic control m the caleulation of
coordmates of points on the earth. Commonly dahums are defined as
horizontal and vertical datums separately. For the practical use of the
wzham 1t 15 necezsary to have one or mors well distinetive points with
coordinates given in that datwm.

The horizontal daturn 15 a sat of parameters specifiing the refarence
for homizontal zeodetie control, commeonly the domensions and the
location of a referance ellipsoid. (The honzontal datiem must be

compliant with WGEES §4.)

The vartical datum is a surface to which slevations and/or depths
soimdmgs and tide heights) are referred. For elevations commonly a
level {equpotential) surface, approcamataly the maan sea lavel iz usad,

fior depths 1 many cases low water.

8-52, amd 5-32 and
TEHG Product
Specification for
Inland ENCz
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Terme ar
abbreviaion

Source

Dhzplay baze

Ninimum information density; means the minimum amoumnt of SENC
information that 1= presented and which cannet be reduced b the
oparator, consizting of information that 1= required at all times m all
‘seographic areas and under all circumstances.

10 Raszolution
WISC 23R

Dhzplay scale

The ratic between a distance on the display and a distance on the
‘eround, nommahised and expreszad as a ratio, ez 110 000

3-321 and 3-32

EEL

Electromie Bearmgz Line

43 Section 4 of thiz

Annex

ECDIS

Electromic Chart Display and Information System (ECDIS) means 2
navigation mformation system which with adequate back-up
arranpements czn be accepted as complymg with the up-to-date chart
required by repulations V1% and V27 of the SOLAS Convention, as
amended, by dizplaving selected micmmation from esvstan-eleatronia
mevzzatenslakart SSFMNCY with posittional mformation from
navigation sensors to assist the marimer m route planmmg and route
moonrtoring, and if required display additional navigation-related
information.

T80 Fezolution
MBC 23280

Edee

A one-dimensional zpahial object, located b two or more coordinate
pairz (or fwo comnected nodes) and optional mterpelation parametars.

Electronze chart

Wary broad term to describe the data, the software, and the alectromc
svetam, capable of dizplaving chart information. An elactronic chart
mzy or may not be equivalent to the paper chart required by the
S0OLAS Convention,

Electromic Mawnzational Chart; the data base, standardized az to
content, strechira and format, 1zzued for uze wath ECDIS on the
authorty of povernment authonzad hydrographie officas. The ENC
contains all the chart information nacessary for safe navigation and
mzy contain supplamentary mformation in addition to that contaimed
in the paper chart (e.z. sailing directions) which may ba conziderad

necaszary for safe navigation.

130 Fazohition
MISC 232080

ENC cell

The geographic drvizion of ENC data for distributing purposes.

edition 3.0

IEC Guidelme 61174,

ETSI

Ewropean Telecommunications Standards Institute
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Terwe ar
abbraviarion

Definirion

Sourcs

Enmummaration

A specific quality or quantity aszsigned to an atiribute (e.z. ‘leading
light’, the lmuting anglaz, the code specifiing the light’s colour — zae
attribute).

TEHG Inland ENC
Feature Catalogns

Feafura

An identrfiable set of informaton. A faafure may have atmbutes and
mizy be related to other featuras.

A dizital reprazantation of all or a part of an entrity by 1ts
charactenstics (atirnbutes), it= geometry, and (optionally) its
ralationzhips to other features (o g, the digital deseniption of a hight
sector specifying, amongst others, sector linuts, the colowr of the hight,
the vistbality range, efe., and a lmk to a light tower, if any). Definitions
for diverze featurez may be derived from the Feature Catalogue
for Inland FNC'z referred to in Appendix 1 o thiz Annex.

5-32 and 832

Feature catalogue

The comprahensziva list of currently identified foatures, attibutes and
‘emumerations which ara allowed for the uze i Inland EMCs,

TEH(: Inland ERMC
Feature Catalogns

Fila

A 1dentrfiad sat of 5-37 records collected together for a specific
purpose. The file content and structure must be defined by 2 product
specification.

3-32 and 8-32

GNSS

lobal Navigation Satellite Syztem (GNSS) iz a zystem that uzes
zatellitez to provide antonomous geospatial pozitioning,

The direction m which the longitudingl 2z of 2 craft is pointed,
usually exprazzad a= an angular diztance from north clockwnse through
360 degrass (tmue, magnafic or compass).

3-52 and 8-32

Head-up display

The information gresested shown on the dizplay (radar or ECDIS) 15
diracted so that the veszzal's headmg 1= always pointmg upward. This
orientation corresponds to the visnal view from the bridze in direction
of the vazzel’'s headmg,

Thiz cientation mav require frequent rotations of the display contant.
Changmg the ship’s vessel’s courza or yawing of the veszel may
render thiz unstabilizad crientation mods usreadabls illezible.

3-51 and 8-32

Human Machine
Interface (HNVI)

The uzer interface or haman-machine interface iz the part of the
pnad:lme that handlez the human-machine interaction. The
pmgmeenng of the homan—machine interfaces iz enhanced by
‘conzidering argonomics (human factors). Thers are many ways to
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Term aor
abbreiarion Definition Saurce
‘develop human-machine interface (HMI) sereens for machine and
::prnbeas antomation applications. Guidelines, standards and
handboolks covering the HMI design inclode thoze publizhed by
I8A, ASM, IS0, and NUREG.

IEC Intemational Electrotechnical Comumizsion: An intermational (non- 5-32 and 8-32
,gm'&rr:u:nmal:l orgamzation which produoces world standards for
ielactrical and electromical engineering with tha objective of facilitating

THD I;Lut\‘m:lati-:mla.l Hyvdrographic Orgamization: Coordinatas the actvities of 5-32 and 2-32
mational hydrographic offices; promotes standards and provides advice
to developing countries in the fizlds of hydrosraphic surveying and

production of pautical charts and publications.
THO registry THO Geospatial Information Infrastructure Fagistry, A registry 1s the  TENC Domain in the
imformation system on which 2 register 13 maintained. In the caze of 5-100 Regiztry
5-100 [HO hosts a registry that provides a facility to store vanous
registars of hydrosraphic-related mfcomation.
=
3+
4
i
THO 552 EMNC Pradasar Cadas
Y] Intemational Mamtime Organization: Formerly called IMCO, MO 152 5-32 and 3-32
iﬂ“ specializad agency of the Umted Mations responzible for mantme
afity, efficiency of navigation and prevention of marine pollution
from ships.
Information Neans the use of the Inland ECDIS for information purposes only 41 Section 1 of thiz
Mode without overlaid radar mmage. ANAEX
Inland ATS International
= 2 :..'.- T S e T _' e T e e e e e T e T S'ﬂ.dﬂl'd. il:l],"
fmaarsbane- A T8 Antomatic identification syztem for inland Tracking and Tracing
waterway veszelz az zet out in the International Standard for on Inland Waterways
Tracking and Tracing on Inland Waterways (VIT) iﬂ"l"l'} (resolution No.
(rezolution No. 63), 63y
Inland ECDIS An Electromie Chart Dhsplay and Information System for mland 4-1-Section 1 of thiz
navigation, displaving selected mformation from an Inland Syvstem annex
Electronic Mavizational Chart (Inland SEMNC) and optionally,
information from other navization sensors.
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Term or
abbreviation

DhefTnirion

SOUrCE

Inland ENC
{IENC)

Inland Elactromic Navigational Chart (IENC) means the databasza,
wtandardizad as to content, struchire and format, for use with mmland
elactromie chart display and mformation =ystems operated on-board of
vessels transiting mland waterways. An IENC 1= 1zmned by or on the
authority of a competent govemment agency, and confonms to
standards mitially developed by the Intermational Hydrographic
Organization (THO) and refined by the Inland EWNC Harmonizafion
Group. An Ielamd EXC IENC contains all the chart information
necaszary for zafe navigation on mland waterwayvs and may contam
supplementary imformation m addition to that contamed 1 the paper
chart (2 2 sailing direchions, machme-rezdable operating schadules,
iate ) which may be conziderad neceszary for safe navigation and
voyage planming.

4-1-Section 1 of thiz

ANHEX

Inland ENC

domain

Diemam withm the [HO Gecspatial Information Infrastructure Regsistry
dedicated for Inland ENC-ralated entries.

TENC Domain in the
5 100 Resistry

Inland SENC

Inland Sy=tem Electrome Navigational Chart- a databazs rezultimg
from the transformation of the Inland EWNC by Inland ECDIS for
approprizte use, updates to the Inland EXWC by appropriate means and
othar data addad by the marmner. It 15 this database that 1= actually
accessed by the Inland ECDIS for the dizplay generation and other
navigational finetions. The Inland SENC may also contam
mformation from other sources.

41 Section 1 of thiz
ANHEX

Integrated dizplay

Meaane 2 head-up, relative-motion pichrs consisting of the Inland
SENC overlaid with the radar-mmags with matchmg seale, offset and
oriantation

41 -Section 1 of thiz
ANNEX

Look-up table

A tzble grving svmbelogy mstructions to link SENC objects to point,
lime or area svmbolization and providme display prionty, radar
priarity, IMO catagory and optional viewing group.

3-32 and 5-312

Ntz sbicet

Mavigation mods

Ilsznz the uza of the Inland ECDIS for conming the vessel with
overlaid radar image.

4-1-Section 1 of thiz

Annex

Meorth-up display

Information shown on the display (radar or ECDIS) with the north
idirection upward.

3-532 and 8-312
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Term ar
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Oriher MNavigational Information net contamed m the SEWNC, that may be 5-32 and 2-32
navigational displayed by an ECDIS, such as radar mformation.
information
Oram vezzel The term which 1dentifiaz the vessal upon which an ECDIZ 1= 3-32 and 3-32
oparating.
Cham veszel’'s The contour related to the own vessal selacted by the marmer from the 13-32 and 8-32
safiety comtour contours providad for im the SENC, to be used by ECDIE to
distinguizh on the display betwaen the safs and the unszafe water, and
for generating anti-sroundmg alanms.
Performance Standard developed wnder the authority of IMO o desenbe the 3-32 and B-32
standard for momirmen performance requirements for navigational devices and
ECDI= ather fittmzs requitad by the S0LAS Comvention, includad in
MIBC 232082, 3 adopted by IO on 5 Decamber 2006,
Pick report The result of querymg a displayed point-symbol, line or area for 3-32 and 3-32
feature report)  further information from the data baze which 1s not represanted by the
svmbol
Prezentation A sat of mostly digrtal specifications, composzad of svmbel Librarias, 3-32 and 8-32
library for ECDIS colour schemes, look-up tables and mles, Imking every faatire and
attribute of the SEXNC to the approprizte presentation of the ECDIE
display. Publizhad by IHO 2z Armex & Special Publication Mo 52
(5-320
Product A dafined subset of the enfire specification combined with rules, 3-32 and 3-32
specification tailored fo the mtsnded usage of the fransfer data.
i The EINC Product specification presadesspecifies the contant,
strecturs and other mandatory aspects of an EWC)
vFadar) range Dhstance from the radar antenna. For inland navigation the radar range  Asnec O Parts Tl a
hzs to be sequental sontchable according to the EEBE Fadar S —eftha ETI Dhrechine
Fesulations. SH0e R T EC o
amsendad by
.
| !]. 1l 1
el ;
1 E - i.
Annex IT of Directive
2016/1629 of the
European Parliament
ianﬂ of the Council of
114 September 2016
laying down technical
requirements for
inland waterway
veszels
Felative motion A relafree motion dizplay shows the chart information and radar 5-32 and 2-32
idizplay targefz moving relative to the veszzel posihion fixad on the screen.
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abbreiaion Definirion Source

Foute planmmz iAn ECDIS fimetion in which the area iz displayed which is needed to  [MMO Fezolufion
study the intended route, to selact the intended track, and to mark the  WSC.232(82)
track, its way pomts and navigational notes.

SCAMIN The mimrmom scale at which the fazture may be used ez, for ECDIS 3-37
presantation.
SEXC System Elactronic Mavigational Chart: An internal data base man 3-32 and 8-32

Inland ECDIS which resalts out of the fransformation of ENCz and
their update files and other data added by the mesrer boatmaster. It 1=
thiz data basze that 1s actually accessed by the ECDIS for the dizplay
eneration and other nanngationzal finctions. The SENC may al=o
contaim mformation from other sources.

Spatial ohject An object which contains locational mformation about real world 3-52 and 2-32
lentities,
Standard The defanlt amounnt of SENC information that shall be vizible Section 1 of thiz
Information when the chart iz displayed when ECDIS iz switched on. A szereen  anmex
Denaity with Standard Information Density (standard display) iz the
default state of the Inland ECDIS.
IECE

[Vessel] Tracking Trackimg: 4= fimction of maintainmg statos information on the Intermational

and Tracing vessel, srd—fweedod —poszibly combined with mformation on carge  Standard for

and consiznments -fEaekine tracing]: and retiesne the retrieval of  Tracking and Tracing
information conceming the whereabouts of the vessal, and —+fxnsoded  on Inland Waterways
—poszibly combined with information on cargo, consignments and {(VIT) (rezolution
‘equipment fFeainsl. as set out in the International Standard for M. 63)

Tracking and Tracing on Inland Waterways (VI T) (rezolution

No. 63).
True meotion A dizplay m which the own vezzal and each radar target movvesz with its 15-32 and 2-32
dizplay own tree motion, while the position of all charted mformation remains

fixad,
Uzer-defined Mleans the possibility to wse and store 2 profile of display and 41 Section 1 of this
settings oparation controls- settings. annex
RN Variable Fange Marker. 43 Section 4 of this

ANnex
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by tha United Btates Department of Defance. This global geodetic
rafarence zystem 1s recommendad by IHO for lndrographic and

cartographic uss.

Term ar

abbreviaion Definiion Source

WES 84 'orld Graodetic System: The gecdetic basiz for the ‘Mavigational IEHG Product
Satallite Timung and Ranging — Global Poathioming Svetam’, winch Specification for Inland
‘enables the surveymg of the earth and 1= entities and was developad  ENC:
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