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Ewcayoyn otig onuermocelg

Introduction to the notes

Ot onpeidoetg Kolvmtovy 115 15 TpdTEg MPEg Bepiag Tov
pabnuatog A06 — "ECDIS”, dniadn tig evotnteg 1.1 €m¢
2.10 tov avalvTiKod TPOYPALLIOTOS, TO 0010 aKOAOVOEL TO
TpOTLTTO POVTELD ektaidevong IMO 1.27 [1] kot T1g aotn-
GE1g IKavoTNTaG TV TvaKkev A-11/1 kot A-11/2 Tov Kddwa
STCW [2]. Ot ackroeig tpocopowmt (1.9.6, 1.10, 2.8) 6164-
GKOVTOL OTO £PYACTNPLOKO OKELOG Kot Ogv TEpIAaLBavovTaL
£00.

KéBe cerida mepiéyel 600 0TNAEG: aPLOTEPE TO EAANVIKO
Keipevo, 0e€1d 10 avticTory o ayyiké. Ot ayylikol 6pot &i-
vat 0vToi oL o GUVAVTIHGEL 0 ASLOATIKOG 0T YEQLPO, GTO
pevoy g cvokevng Kot otig enfempnoeig PSC/SIRE, yv
avtd cvviotdtat va amootndilovral pali pe v EAAnvikn
opoioyia.

Ot apBpoi oe aykodeg, m.y. [3], maparéumovy otn PiAio-
yYpaoio 670 TEA0G. 210 TEAOG KAOE Mpag LVTAPYEL TAAIGLO
«T o TeprocdTEPN TANPOPOPICY LLE GUVOEGILOVG.

These notes cover the first 15 lectures of course D06 —
ECDIS, i.e. topics 1.1 to 2.10 of the syllabus, which fol-
lows IMO Model Course 1.27 [1] and the competence re-
quirements of STCW Code tables A-11/1 and A-11/2 [2].

Every page has two columns: Greek text on the left, the
corresponding English text on the right. The English
terms are the ones the student will meet on the bridge, in the
equipment menus and during PSC/SIRE inspections, they
should be learned together with the Greek terms.

Numbers in brackets, e.g. [3], refer to the bibliography at
the end. Each hour ends with a “Further reading” box with
links.

0.1 TvoArraler 6T0 KavovioTiKO TAaicto (2023-2026)

What has changed in the regulatory framework (2023-2026)

Néa wpotvmo emoocewv ECDIS kon petapoon oto wpétvmo S-100 / New ECDIS performance standards and the S-100

standard transition

H ondégpaon g MSC.530(106) (NoéuBprog 2022), dnwmg
avabsopninke wg MSC.530(106)/Rev.1 yio. va. tpootedel
N avtolhoyn oxediov ta&diov (route exchange), eivar To
véo mpdtumo emdodcewv ECDIS [3]. And 1/1/2026 éva véo
ECDIS pmopei vo. minpoi gite tqv MSC.232(82) eite v
MSC.530(106)- and 1/1/2029 xébe véa eykatdotacn (Kot
avtikatdotoon) mpénel va mAnpol v MSC.530(106), on-
Aadn va givan cupfotn pe S-100 [4, 5]. Ta vrapyovra ECDIS
TOPAUEVOVY GE 1oYD KOl Ol VOPOYPOUPIKEG VINPESieG Oa G-
veyloovv va gkdidovv ENC S-57 yio ) petafotikny nepiodo
[4]. Zuepa oto TAOIOL GUVVTTAPYOVV TPEIS KYEVIEGH TPOTV-
nov: A.817(19), MSC.232(82) kot MSC.530(106) [6].

Resolution MSC.530(106) (November 2022), as revised by
MSC.530(106)/Rev.1 to add route exchange, is the new
ECDIS performance standard [3]. From 1 January 2026
a new ECDIS may comply with either MSC.232(82) or
MSC.530(106); from 1 January 2029 every new installation
(including replacements) must comply with MSC.530(106),
i.e. be S-100 capable [4, 5]. Existing ECDIS remain valid
and hydrographic offices will keep issuing S-57 ENCs dur-
ing the transition [4]. Three “generations” of standards are
therefore in use on ships today: A.817(19), MSC.232(82) and
MSC.530(106) [6].

H eyxoxiioc MSC.1/Circ.1503/Rev.2 «kECDIS — Guidance
for Good Practice» (28/11/2022) avtikatéomoe v Rev.1
Kot TPOGHese VEO TULO Y10 TIG EVIUEPAGELS TOV AOYIGHL-
K0V TV cvokev®@v ECDIS eni Tov whoiov kot v tekunpi-
oo™ cvuudpemwong [7].

HMSC 111 (Mé10¢ 2026) evékpive véeg 00nyies yio T 6UVTI-
pNoN LOYIGPIKOD TOV EEOTAMGLLOVD VOUGITAOTOG KOl ETIKOV®-
VIOV, 0dNYies Yo TIC NAEKTPOVIKES VOUTIMOKES EKOOGELG
(ENP) kot avabedpnon tov tpotomov yia déktes BeiDou [8].
To mpotumo dokdv IEC 61174 Ed.5 yu ECDIS S-100 Bpi-
oKkeTon akopn vd avamtuén [9, 10].

Oonyiec kog TPAKTIKNG Kol Loylopkoé / Good-practice guidance and software

Circular MSC.1/Circ.1503/Rev.2 “ECDIS — Guidance for
Good Practice” (28 Nov 2022) superseded Rev.1 and added a
new section on onboard ECDIS updates and documenting
compliance [7].

MSC 111 (May 2026) approved new guidelines on software
maintenance of navigation and communication equipment,
guidelines on electronic nautical publications (ENP) and a
revised standard for BeiDou receivers [8].

The test standard IEC 61174 Ed.5 for S-100 ECDIS is still in
development [9, 10].
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HapepPorés GNSS (jamming / spoofing) / GNSS interference (jamming / spoofing)

To 2025 01 ITU, ICAO kot IMO e&é€dmwoav ko dMAmon yio
TG emkivovves TapePoAEC oTa SopvPoptkd cuothata [11].
H MSC 111 (Mduog 2026) tporomoince v A.1046(27) yw
Tig vnpeoieg enovénong GNSS kar 1 NCSR 13 (Iovviog
2026) ekkivnoe mpOTLTTO EMOOCEDV Y10l HEKTESG SUTANG GLYVO-
mrog / TOAATADY 30pLPOPIKOV GLOTNUATOV (TOANATADY
acteplopadv) [12].

H Pounyoavia e&édmoe ™ 2n €kdoon TV odNyidv Yo
jamming kot spoofing [13]. To Bépa avaivetar oto £3G@Lo
1.7 xon 2.1.

In 2025 the ITU, ICAO and IMO issued a joint statement on
harmful interference with satellite navigation [11].

MSC 111 (May 2026) amended A.1046(27) on GNSS aug-
mentation services and NCSR 13 (June 2026) established per-
formance standards for dual-frequency, multi-constellation
receivers [12]. Industry published the 2nd edition of its jam-
ming and spoofing guidelines [13]. The subject is discussed
in Sections 1.7 and 2.1.

Note on the Witherbys manuals

Inpeioon Yo To exionpo gyyspion ekdocemv Witherbys /

To The ECDIS Manual (2n éxd., 2019) [14] ko to ECDIS
Procedures Guide 2026—2027 [15] g ECDIS Ltd/Witherbys
mpoteivovtal wg Bonbnpata nt tov Thoiov. H éxdoon 2026—
2027 mepirapPdvet odnyieg yo o S-100 kot yioo TAofynon
oe DR/EP vré mopepporég GNSS [15]. Ot onpewdoeis yo
Adyovg copyright dev avamapdayovv meplexdpevo amd avTo-
Bacifovtor ota enionpa keipevo IMO/THO/IEC kot ekdido-
vTol pe v motonroinon tov IMO.

The ECDIS Manual (2nd ed., 2019) [14] and the ECDIS Pro-
cedures Guide 2026—2027 [15] by ECDIS Ltd/Witherbys are
recommended as onboard study aids. The 2026-2027 edition
includes guidance on S-100 and on DR/EP navigation under
GNSS interference [15]. These notes, for copyright issues
do not reproduce their content; they are based on the official
IMO/THO/IEC texts and are approved by IMO.




ECDIS — A06 | Zyoin ITAodpymv

[TEPIEXOMENA / CONTENTS

QPA 1
Ewsayoyn — Xkonog tov ECDIS

Introduction — Purpose of ECDIS

1.1 Ewoayoy ko oyéoro egoikeimong
Introduction and familiarization plan

1.1.1 T'evikég odnyiegs. To ECDIS givar cvotnpo kpicipo
Y10 TNV ACQALELD, BOCIOUEVO GE AOYIGLKO, e TOAAES ETIAO-
v€G amekoviong kot dtacvvdeong [7]. H ekmaidevon yiveton
o€ dvo emimeda:

* I'evua ekmaidevon (generic) katd STCW — 1o mopodv
pnédnua, Baoet IMO 1.27 [1, 2].

* Efowkeioon pe tov cvykekpyuévo tomo (type-specific
familiarization) mwov o@silel vo eEacparilel 1 eTapeio
ocvpeava pe tov ISM, yia ™) cvokevn mov gtvon eykate-
otnuévn oto mAoio [7].

1.1.2 Awoyegipion. O omovdactg ogeilel va yvopilel To10g
glvar vmevBovog v T M Apyf (onpaio), 0 KOTOCKELO-
oTNG, M VOpOYpaPkn vanpecia, o mdpoyog ENC, 1 etou-
pela (SMS), o IThotapyog kot o a&iopatikds puiakns. H
Circ.1503/Rev.2 meprypdpet Toug polovg OAmv otV [7].

1.1.3 MoOnowxké mepifahiov. 10 €PYOOTNPO O GNOL-
daotg ypnotponotel tpocopoiwty ECDIS. Tlpw amd v
mpot doknon Ba mpénel va efowkelmBel pe: Béom 006vng
kot yepilotnpiov (trackball, mAnktpoArdylo), Tpdmo eKKivn-
ONG/TEPHATIOUOV, T PAGTKA LLEVOD KOl OV ppavilovTal o
ouvayeppol.

1.2 Xxomog tov ECDIS
Purpose of ECDIS

Opwopéc. Katd to npotuna anddoong, o ECDIS eivor ov-
OTHUO VODTIALOKOV TANPOPOPLOY TOV, UE KOTOAANAES EPEDPI-
Kég oraracelg (back-up), pmopel vo, yivel amodekto wg 16000-
VOO TOD EVIUEPMUEVOD YOPTH TOV OTOITODY Ol KOVOVIOUOL
V/19 ko1 V/27 e SOLAS- amewcovilel emAeypéveg TAnpo-
oopieg amd tov SENC poli pe minpogopieg 0éong amod at-
oOnpeg, Yo va fonbnoetl otov 6yedtacpo (route planning)
KoL 6TV TePaKoAovON 6N (route monitoring) Tov TOEB100
[3, 16].

1.2.1 IIpoétvma amédoong tov IMO. To Ioydov mpd-
Tomo eEaPTATOL OO TNV MUEPOUNVIOL €YKOTACTOONG TNG
GLOKEVNG!

« A.817(19) (1996-2008),

« MSC.232(82) (2009-2025),

« MSC.232(82) y MSC.530(106) (2026-2028),
« pévo MSC.530(106) (omd 2029) [3, 6].

Ta wpodTLRA AVTA TOpanépTovY ota TpoTuma IHO (S-52, S-
57,S-63, S-64,S-100/S-101) ko IEC (61174, 61162, 62288)

[3].

1.1.1 General guidance. ECDIS is a complex, safety-
relevant, software-based system with multiple display and
integration options [7]. Training has two levels:

* Generic training under STCW - this course, based on
IMO 1.27 [1, 2].

» Type-specific familiarization, which the company must
provide under the ISM Code for the equipment actually
fitted on board [7].

1.1.2 Administration. The student must know who is re-
sponsible for what: the Administration (flag), the manu-
facturer, the hydrographic office, the ENC provider, the
company (SMS), the Master and the officer of the watch.
Circ.1503/Rev.2 describes the roles of all these stakeholders
[7].

1.1.3 Learning environment. In the lab the student oper-
ates an ECDIS simulator. Before the first exercise he/she
should familiarize him/herself to: position of the display and
controls (trackball, keyboard), how to start and shut down,
the main menus and where alerts are shown.

Definition. Under the performance standards, ECDIS is a
navigation information system which, with adequate back-
up arrangements, can be accepted as complying with the
up-to-date chart required by SOLAS regulations V/19 and
V/27; it displays selected information from the SENC to-
gether with positional information from sensors, to assist the
mariner in route planning and route monitoring [3, 16].

1.2.1 IMO performance standards. The applicable stan-
dard depends on the installation date:

« A.817(19) (1996-2008),
« MSC.232(82) (2009-2025),

« MSC.232(82) or MSC.530(106) (2026-2028),
« MSC.530(106) only (from 2029) [3, 6].

These standards refer to the IHO standards (S-52, S-57, S-63,
S-64, S-100/S-101) and the IEC standards (61174, 61162,
62288) [3].
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\
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heading " . -
AQOUBNETPO SENC + Aoyiopko Avtopatog -
si)eid Zo; > SENC + sofiware > Aotog (TCS)
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BuBopetpo _ S
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’ |
¥
Egpedpico

ECDIS / yapteg
back-up arrangement

Tympe / Figure 1: Apytextovikn ECDIS: gicodot aicbntripwv, dedopéva xaptn kot E£odot
ECDIS architecture: sensor inputs, chart data and outputs

1.2.2 Emoyég amewkoviong 006vne. To mpotumo opilet
tpia emimeda TAnpoeopiag (Zynpa 2) [16, 17]:

1.2.2 Display options. The standard defines three levels of
information (Figure 2) [16, 17]:

* Amewkovion Baong (Display Base): dev pmopei va agat-
pebel kavéva ototyeio TAnpoopiog ¢ mapovslalovron
— oKtoypoappn (mAqpun), 1oofabn aceoieiog, pepovm-
pévotr kivduvor péca oto acpain vepd, KAlpoka, €O-
POG, TPOGUVATOMGOG, EMIMEDO OAMEIKOVIONG, LOVADES
Badovg/vyouc.

* Tomwi] amewovion (Standard Display): 6deg n mAnpo-
@opieg g anekoviong Paong + ypappn aro&npaveng,
oNUHOVINPES, Papot kat Bondnuota, opta dtadAmv, Ko-
TOPOVY ONUELD, OTOYOPEVUEVEG/TEPLOPICUEVEG TTEPLOYEC,
Oplo. KAMPOKOG 0PTMV, GUGTILOTO JOY®PICHOD KUKAO-
ooplag. [Tpémer va eppavileton ue uia evépyeio Tov xept-
oTn.

* ‘Okeg o howég mAnpogopieg (All Other Information):
BvBopetpnoets, vrofpiya KoAmdla Kot aymyoi, Aemto-
pépeteg pondnudtov, ovopota, HOyvNTIKY OmOKAMON,
A&y o cvvtetaypévoy (Kavvapog) KA.

« Display Base: cannot be removed — coastline (high wa-
ter), own ship’s safety contour, isolated dangers within
the safe water, scale, range, orientation, display mode,
units of depth/height.

» Standard Display: display base + drying line, buoys,
beacons and aids to navigation, fairway boundaries, con-
spicuous features, prohibited/restricted areas, chart scale
boundaries, traffic separation schemes. It must be obtain-
able by a single operator action.

* All Other Information: spot soundings, submarine ca-
bles and pipelines, details of aids, place names, magnetic
variation, graticule, etc.

Bdon ancucéviong
Display Base

aktoypapun, oPfadig acea-
Aglog, pepovopévol kivévvol

coastline, safety con-

tour; isolated dangers

Tomkn angikévion
Standard Display

+ PBonbniuata, diowior, TSS,
TMEPLOPICUEVES TEPLOYES

+ aids, fairways, TSS, restricted areas

‘Oleg ov howég
All Other Information

+ PovBopetpnoelg, kakod-
S, ovopata, kavvafog

+ soundings, cables, names, graticule

Tyfpa / Figure 2: Ot tpeig katnyopieg ameucovions kot IMO/IHO S-52
The three display categories according to IMO/IHO S-52
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1.2.3 Tomow TAnpogopiag Kot wePLoyés oty 000vy. Kdabe
ECDIS éyetl (o) v Heproyn xdptn (eAdyiom o@EéAun
dudotacn 270 x 270 mm katd to TpodTumo IHO S-52), (B) to
MMiaicwo Tinpogoprdv (B¢om, mopeia, TayvTnTe, 0MGONTN-
pec, KAipaxa),(y) ta pevod gpyacidv (task panels) kot (5)
mv Ieproyn swdomoricemv (alerts) (XZynua 3). [péret va
dwakpivovrar: TAnpogopieg ENC (emiomnpeg), mAnpogopieg
Tov vauTAAOpevoy (mariner’s info, 7@.y. oNUEIDOEL),
mnpogopiec awctntipov (radar, AIS) kot mAnpogopieg
and tov Kataokevaot [16, 18].

1.2.4 Ilapovoiaon dedopévav. H ancikdvion tov dedopié-
vov (ypopata, coppoia, TpotepardtnTeg) opiletal amd ™
BiBrobnkn Iopovsicong S-52 (Presentation Library 4.0)
(171

vy ta ENC S-101 ond tov Katdhoyo Ameikdviong
(Portrayal Catalogue) tov S-101 [3, 19]. I'a tov Adyo avtd
10 1010 ENC epgaviletoan pe tov ido 1pdmo ce Ol Ta
gyxexpyéva ECDIS.

(€hart{scale/presentation

Electronic chart area

Instant —»
Access
bar

Permanent
warning

EBLY!
EBL2

1.2.3 Types of information and areas on the display. Ev-
ery ECDIS has: (a) the chart area (minimum effective size
270 x 270 mm according to IHO standard S-52),(b) the in-
formation panel (position, course, speed, sensors, scale),
(c) the task panels and (d) the alert area (Figure 3). The
following must be distinguishable: ENC information (offi-
cial), mariner’s information (e.g. notes), sensor information
(radar, AIS) and manufacturer’s information [16, 18].

1.2.4 Data presentation. The presentation of data (colours,
symbols, priorities) is defined by the S-52 Presentation Li-
brary (PresLib 4.0) [17];

for S-101 ENCs by the S-101 Portrayal Catalogue [3, 19].
This is why the same ENC is shown in the same way on
every type-approved ECDIS.

box

:

functions
box
<— Route
information
box
-— Overlay/
VRMj NAV Tools
WRM2 box

Xyfpa / Figure 3: Tomin didtaén 006vng ECDIS (evdguctikn)
TBypical ECDIS screen layout (indicative)

INo teprocotepeg minpogopies / Further reading

esolutions/MSCResolutions/MSC.530(106) .pdf

ons

* IMO — MSC.530(106)/Rev.1 (PDF): https://wwwcdn.imo.org/localresources/en/KnowledgeCentre/IndexofIMOR

¢ IMO — MSC.1/Circ.1503/Rev.2 (PDF): https://wwwcdn.imo.org/localresources/en/OurWork/Safety/Documents/
IM0%20Documents%20related%20to/MSC.1-Circ.1503-Rev.2.pdf

* IHO - Standards and specifications (S-52, S-57, S-63, S-64, S-100): https://iho.int/en/standards-and-specificati

* UKHO - S-100 timelines explained: https://www.admiralty.co.uk/news/s-100-timelines-explained

-«— Sensor
information

| <— Own ship


https://wwwcdn.imo.org/localresources/en/KnowledgeCentre/IndexofIMOResolutions/MSCResolutions/MSC.530(106).pdf
https://wwwcdn.imo.org/localresources/en/KnowledgeCentre/IndexofIMOResolutions/MSCResolutions/MSC.530(106).pdf
https://wwwcdn.imo.org/localresources/en/OurWork/Safety/Documents/IMO%20Documents%20related%20to/MSC.1-Circ.1503-Rev.2.pdf
https://wwwcdn.imo.org/localresources/en/OurWork/Safety/Documents/IMO%20Documents%20related%20to/MSC.1-Circ.1503-Rev.2.pdf
https://iho.int/en/standards-and-specifications
https://iho.int/en/standards-and-specifications
https://www.admiralty.co.uk/news/s-100-timelines-explained
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QPA 2
Xpnowotmyta tov ECDIS ot vaveumhoia

The usefulness of ECDIS in navigation

1.3.1 TMopdyovrtes moL YOPUKTNPILOVY KOl TPOTOTOLOVY TNV TUPOVGINGT] TOV YAPTY)

Factors that characterize and modify the chart presentation

e avtibeon pe tov évivmo xaptn, n ewove tov ECDIS dev
givon otafepn: eEoptdtar amd Tig puduicels Tov yePLoTy.
AYo a&lopoatikoi Ttov fAErovy Tov 1610 ENC dbvoton vo fAé-
TOVV SLoPOPETIKEG TTANpopopies [7, 17].

Ot kvp1dTEPOL TOPAYOVTEG TTOV UETAPAAOVY TNV ATEWOVILO-
pevn mAnpoopia eivat:

* Kamnyopio aneikoviong: Display Base / Standard / All
Other (Qpa 1).

* Tyég aopareiog: 1oofabng acpareiog, Babog aocpa-
Aglag, 1oofabng pnydv kot fabémv vddtov (Qpeg 5, 13,
15).

* Xpopotikiy IMoiéto:
(Day/Dusk/Night).

e Xovoho ovpPorov: omiomompéva (simplified) 1
tomov évrumov yaptn (paper chart) copfora: amid
(plain) 1 cvppororompéva (symbolized) 6pla meploydv
(ExMua4).

o Amoypmon Babdv: 2 1 4 amoypdoelc: potifo pnydv ve-
pov (shallow pattern) on/off.

* Kiipoxa Ko SCAMIN: Avrtikeipeva pe
SCAleMINimum (eAdytotn) KApoko — kpvfovton
otav o yapng eppavifetor oe pkpodTePn KAipoka:

n Presentation Library 4.0 amortei d0vatoTnNTO. 0TEVEP-
yomoinoeng tov SCAMIN [17].

* Emoyég keynévov, Topeic papmv o€ TANPES PKOG, e~
LOVOLEVOL KivOUVOL GE pnyd VEPQL, OVTIKEILEVA |IE GLYKE-
Kpévn nuepopnvia omeikéviong (date-dependent).

nuépa, ©ovPOLTTO,  VOYTA

‘Otav n amekovion dgv givar 1 Tomikn (standard), to ECDIS
mpEmeL va. Oeiyver Evoelln «customized display» [16].

Unlike the paper chart, the ECDIS picture is not fixed: it
depends on the operator’s settings. Two officers looking at
the same ENC may see different information [7, 17]. The
main factors are:

» Display category: Display Base / Standard / All Other
(Hour 1).

 Safety values: safety contour, safety depth, shallow and
deep contour (Hours 5, 13, 15).

* Colour palette: Day, Dusk, Night.

* Symbol set: simplified or paper-chart symbols; plain or
symbolized area boundaries (Figure 4).

* Depth shading: 2 or 4 shades; shallow water pattern
on/off.

* Scale and SCAMIN: objects with a minimum scale are
hidden when the chart is shown at a smaller scale; Pres-
Lib 4.0 requires the ability to switch SCAMIN off [17].

» Text options, full-length light sectors, isolated dangers
in shallow water, date-dependent objects.

When the display is not the standard one, ECDIS must show
a “customized display” indication [16].

Paper Chart Simplified Simplified Symbol Name
.- AA Cardinal buoy, north
" VA Cardinal buoy, east
S 77 Cardinal buoy, south

Xympa / Figure 4: Emidoyég oupformv oe amewkovion Paper Chart kot Amhomompévn
Indicative S-52 symbols)
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1.3.2 Tlopdyovtes mov opaKTNPILOVY KOl TPOTOTOLOVY TNV TOLOTITO TV OEO0UEVEOV
Factors that characterize and modify data quality

H moi6t 1o avtod mov Aénet o a&iopatikog eaptdran amd:

1.

TNV TOWOTNTO TNS VOPOYPUPIKNG amOTVTOONS (MAL-
Kio, péBodog, kalvyn) — otouvg ENC S-57 diveton pe 1o
CATZOC, otovg S-101 pe to «Quality of Bathymetric
Datay [19, 20]-

v KAipaka oOvradng (compilation scale) g ENC-

TO YEMOOITIKO cvoTnpna aveeopag (datum) — ot ENC
etvor oe WGS 84-

v  Kotdotaon evnpépoong (updates, T&P,
NAVAREA)-
mv axkpifsia Tov awedntipov (0éon, nopeia, ToyO-

™mTo).

Evag axpifnc oioOntipog Gsong dev d1opOarver ovarxpifn de-
O0UEVA. aTOTOTWONG: €vo, TAOLO ue oxpifieia Béong amo 1o
GNSS +5 m umopei va. wAéel o€ mepIoyh TOL amoTVTWONKE [UE
akpifiero £500 m (emwrouépeies atny Qpa 7).

The quality of what the officer sees depends on:

1.

wn A~ W

the quality of the hydrographic survey (age, method,
coverage) — given in S-57 ENCs by CATZOC, in S-101
by “Quality of Bathymetric Data” [19, 20];

. the compilation scale of the ENC;

. the geodetic datum — ENCs are in WGS 84;

. the update status (updates, T&P, NAVAREA);

. the accuracy of the sensors (position, heading, speed).

An accurate position sensor does not correct inaccurate sur-
vey data: a ship with a GNSS position accuracy of £5 m may
be navigating in an area surveyed with +500 m accuracy (de-
tails in Hour 7).

1.3.3 Xepokivntn arrhoyn KAipoxkag, mepLoyns ko 0<ong Tov mhoiov pog

Manual change of scale, area and own ship position on screen

KXipoxa / €0pog: aAldlel oe Pripata, eite og kKAipaa
xép (1:25000) eite g evpog o v.u. [3]. Eivar amai-
™o, M EMOTPOPN 0TV KAIpoKa oyediaong (chviaEng)
TOV YAPTN Vo YIVETOL LE pior EVEPYELXL.

Metaxivnon meproyis (pan / scroll): pe trackball 7
EMAOYN omnueiov: ypnoyn oTov oYedlNoUd Kot Yo
«look ahead» (mpoemickdénnon peyoldtepov Prpotog
ta&1diov).

BOéon 16100 TAOIOV BTNV 000V): KEVTPOPIGUEVO N LETO-
tomopévo (off-centre) dote va paiveton mepiocdTEP TE-
pLOY1 UTPOCTA OO TNV TADPT).

Mpocavatoiopég: North-up (vroypemtikog), Course-
up / Head-up (emzpémovton) [16].

Tpoémog kiviiong: True Motion (voypewtikd): To TAoio
Kwvettor otnv 006vn kol dtav TANGLAcEL 0plopéVo Gplo
yivetotl avtopoTn emavapopd (reset). Relative Motion: to
mhoio pével otafepd Kot Kveitan o yaptng [3].

Scale / range: changed in steps, either as a chart scale
(1:25000) or as a range in NM [3]. It is mandatory re-
quirement the Return to the compilation scale with a sin-
gle action.

Moving the area (pan / scroll): with the trackball or
by selecting a point; useful in planning and for “looking
ahead”.

Own ship position on screen: centred or off-centred to
show more of the area ahead.

Orientation: North-up (mandatory), Course-up / Head-
up (permitted) [16].

Motion mode: True Motion (mandatory); the ship
moves on the screen and, near the edge, the picture is au-
tomatically reset. Relative Motion: the ship stays fixed
and the chart moves [3].
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Direction of movement Starboard turn

ahead

Head up
Relativ motion

|
Y

Maorth up, True =
motion
(C = 030%) —

Course up, True Mo-
tion (C = 030%)

Resat (manual or auto-
matic)after the course
alteration

P

e
-
[
& /
‘]\a - T-
— Resat

Iyqpa / Figure 5: [Ipocavatolopog kot tpomot kivnong: Head-up/Relative Motion, North-up/True Motion, Course-up/True Motion
(mhoto pe mopeia 030°)
Orientation and motion mode: Head-up/Relative Motion, North-up/True Motion, Course-up/True Motion (ship on course 030°)

1.3.4-1.3.5 A&wordynon ¢ nmapakorovOnong mopeiog ko ypnopdtnte tov ECDIS

Evaluating route monitoring and the usefulness of ECDIS

1.3.4 TIlapaxorovOnon wopeiag (Route Monitoring). Otov
gvepyomombei o edeypévn mopeia, to ECDIS: gupavilet
ouveymg T B€om tov Thoiov, vroloyilel TV EknTmON OO
™ yapaydeica mopeio (XTD) ko divel cuvayeppod otav Eeme-
paotei to 0p1o (XTL), eldomorel mpiv amd To oNUEID GTPOPNG
(wheel-over), eréyyel pmpootd omd 1o mAoio (look-ahead)
v Tapaficcn g wwofabolg acEAEing Kot EBIKOV TEPLO-
YOV, Kot Kataypagel TNy mopeia tov mhoiov [3, 16]. Katd
TNV TopakorlovBnon, To mhoio mpénel mhvta va gtvatl opatd
oty 006vn: Avtd efacpaiiletar amd TV avTOHOTN KO-
Mon/emavoaeopd.

1.3.5 Xpnowotnta. Ta kOpla opérn e cvokeung ECDIS:

* cuveyng Béom o mpaypaTiKd POV, AVTOLTOL GLVOYEP-
pot amopuyng Tposapasng,

* YPNYOPES EVIUEPDGELS YAPTAOV,

* gmkaloyn radar/AIS, avtopatm Kotoypaen tagidrom,

o peiwon OpTov £pYciog.
Opog: ta 0péAn vdpyxovv povo av ot pubuicels eivor co-
OTEG, TOL 0E00LLEVO EVILLEPOULEVA KOl O AELOUOTIKOG EAEYYEL
oLVEYMS TNV KOVa e avebdptnra péoa (Qpa 3).

10

1.3.4 Route monitoring. When a checked route is activated,
ECDIS continuously shows the ship’s position, calculates
the cross-track distance (XTD) and alarms when the cross-
track limit (XTL) is exceeded, warns before the wheel-over
point, checks ahead of the ship (look-ahead) for crossing the
safety contour and special areas, and records the track [3, 16].
During route monitoring own ship must always be visible on
the display; automatic scrolling/reset ensures this.

1.3.5 Usefulness. The main benefits of ECDIS unit:

* continuous real-time position,

* automatic anti-grounding alarms,
« fast chart updating,

* radar/AIS overlay,

* automatic voyage recording,

* reduced workload.

However: the benefits exist only if settings are correct, data
are up to date and the officer continuously checks the picture
by independent means (Hour 3).
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Inpeio wov wpémer vo, An@0Oei vwoyn / Thing to consider

To ECDIS Bon0a tov aiopatikd euAAKnAG: O&V TOV VTUKOL- ECDIS assists the officer of the watch; it does not replace
Ootd. Kébe pvbpion mov adridlel v ewkova eivor Kot omod- him/her. Every setting that changes the picture is also a safety
@oon acPareiog. decision.

\

INo teprocotepeg minpogopies / Further reading

* THO S-52 and PresLib 4.0 information: https://iho.int/en/standards-and-specifications

+ IMO MSC.1/Circ.1503/Rev.2, sections on display and operational use: https://wwwcdn.imo.org/localresources/en/0
urWork/Safety/Documents/IM0%20Documents%20related%20to/MSC.1-Circ.1503-Rev.2.pdf

 Textures for coding bathymetric data quality sectors on electronic navigational chart displays: design and evaluation https:
//www.tandfonline.com/doi/full/10.1080/15230406.2022.2059572

* ADMIRALTY NP231 Guide to the Practical Use of ENCs [21].

11


https://iho.int/en/standards-and-specifications
https://wwwcdn.imo.org/localresources/en/OurWork/Safety/Documents/IMO%20Documents%20related%20to/MSC.1-Circ.1503-Rev.2.pdf
https://wwwcdn.imo.org/localresources/en/OurWork/Safety/Documents/IMO%20Documents%20related%20to/MSC.1-Circ.1503-Rev.2.pdf
https://www.tandfonline.com/doi/full/10.1080/15230406.2022.2059572
https://www.tandfonline.com/doi/full/10.1080/15230406.2022.2059572

ECDIS — A06 | Zyoin ITAodpymv

[TEPIEXOMENA / CONTENTS

QPA 3

Yoot Kot AaBog ypnon — Exkiviion kou owataln

Correct and incorrect use — Start-up and layout

1.4 XZoot) ko AdBog ypron

Correct and incorrect use

1.4.1 Xp1jon avéroya pe TNV KOTAGTOGY TAOV.
O1 puBuicelg mpémet va Taptdlovy 6N eaon Tov Tagdlod:

¢ [Thovg otV avowkty OGAacoa,

¢ Mapdktio vavoimioio,

* [Thovg oe meplopiopéva Hdara,

* [Thovg pe mhonyo,

* AykvpofoAic.
Hopadetypata: oe oteVO diadvio yperdletor peydn kKAipaka,
pukpod 6pto Cross Track Limit (XTL), ocdvtopo ypodvo look-
ahead ka1 emikdAvyn radar (Radar Overlay): otnv avoikti
Odlaooca pikpdtepn khipaxo kot peyoldtepo look-ahead.
H etopeio npénet va opiler 6to SMS 116 TIHES avdl Kaotdi-
otoorn mhov kot o/n ITAolapyog va tig emPefordvel ota
Standing Orders tov [7].

1.4.2 Amoguyn vrép-gnmotoovvng (over-reliance). H
006vn diver v (wevd)aicOnon pévung axpifelog mov
pmopel va unv vmdpyet. O oa&opatikdg Bo mpémer va
eEetalet ko va emPefordvel avtd mov PAETEL.

Tpomot amopuyng Tov over-reliance:

* tokTiKn emainfevon 0éong pe avegaptnro péca (radar,
dromtevoelg e muEida, fuBdpetpo, actpovoukés mapa-
MPNOELK)”

* gmmpnon pe radar overlay yio éleyyo 0T oKt KO XAp-
NG GCLUTITTOV V"

o ontTiK) TOpaTPNo EE® omd T Yépupa — 10 ECDIS dev
avtikofiotd v euiakn ontnpa (lookout):

o éheyyog g moroTNTOg dgdopévev (CATZOC) kot g
KOTAOTOONG EVIULEPWOOTNG TV YOPTAV"

* YV@OOo™M TOV YVOSTOV avopdi®@v ECDIS kot tov Abcedv
tovug [7, 22].

1.4.3 Xvvegyig a&ordynon. Endpreia ot ypion ECDIS
onpaivetl 6Tt o aSlopatikds a&loloyel ovveyws TV oS0
oTi0 TOV CLGTNHATOG KoL TOV OedOUEVAV: TTola TTryn BEong
YAPNOLOTOLELTAL, OV VITAPYEL EVEPYOG GUVOYEPLLOG, OV 1] OTTEL-
Kovion etvor ) Tomkn, av 1 KAipoka givor coot [1].

1.4.1 Use according to the navigational situation. Settings
must match the phase of the voyage:

* Open sea,

* Coastal,

e Restricted waters,
* Pilotage,

* Anchoring.

For example, a narrow channel needs a large scale, a small
Cross Track Limit (XTL), a short look-ahead time and radar
overlay; the open sea needs a smaller scale and a longer look-
ahead.

The company should define the values per phase in the SMS
and the Master should confirm them in his/her Standing Or-
ders [7].

1.4.2 Avoiding over-reliance. The screen gives an impres-
sion of accuracy that may not exist. The officer must examine
and confirm what he/she sees.

Ways to avoid it:

* regular position checks by independent means (radar,
visual bearings, echo sounder, Astronomical Observa-
tions);

* radar overlay to check that the coastline and the chart
coincide;

« visual observation outside the bridge — ECDIS does not
replace the lookout;

* checking data quality (CATZOC) and update status;

* knowing the known ECDIS anomalies and their
workarounds [7, 22].

1.4.3 Continuous assessment. Proficiency in ECDIS
means that the officer assesses the reliability of the system
and its data continuously: which position source is in
use, whether an alert is active, whether the display is the
standard one, whether the scale is correct [1].

Awaypota and arvoyqpota / Lessons from accidents

O1 ekbéoeic tov MAIB v Tig Tpocapdéels tov Ovit (Varne
Bank, 2013) kow Muros (Haisborough Sand, 2016) deiyvouv
emavolappavoueva aitio:

* aKOTOAANAEG TIHEG aoaAEiog,

* OTEVEPYOTOUILEVOVG NYNTIKOVS GLVAYEPLLOVG,

* Tlopeieg mov dev eréyyOnkav ontikd ce peydin KAipoko
Ko dev eréyOnkav pe route-check kot
OVETOPKY €EOKEIMON HE TOV GUYKEKPIUEVO TOTO GV-
GKELNG.
AvoluTikd oty evotnta 5.2.4.

MAIB reports on the groundings of Ovit (Varne Bank, 2013)
and Muros (Haisborough Sand, 2016) show recurring causes:
* inappropriate safety values,
« disabled audible alarms,
* aroute not visually checked at a large scale and not passed
route-check and
« insufficient type-specific familiarization.
Covered in detail in syllabus topic 5.2.4.

12
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1.5 Ofon gpyaciog, EKKiv o, TEPRATIGNOS KoL dLATAEN

Workstation, start-up, shut-down and layout

1.5.1 Tomwki| ekkivion. Evosiktikn ogpd (1oy0et yevikd yio
oAeg tig ovokevég ECDIS) — o axpipng tpdmog 6t0 yyeipi-
310 TOL KOTOOKELOOTN):

Tpogpodocia (UPS) — Exkivnorn vroAoyiot) Kot Aoyiopt-
KoV — Povtiva eléyyov (self-test) — Pdptwon SENC ko
pvOuicewv (configuration) — Avayvapion acntipov —
Epgadvion yépt ot 0éon tov mhoiov (Zynua 6).

O TepUATIGOG YIVETOL TAVTO ATTO TO LEVOD TOL AOYIGIIKOV,
TOTE SLOKOTTOVTAG TNG TOPOYN PEVHOTOG, MGTE VO LN YO~
Bobv dedopLéva.

1.5.2 HapdBvpo exkivnong. O a&iopaticdc EAEYYEL: TOl0L
acOnpes ppédnkay (0£om, dtevBuvon TAdpng, TayLTNTAS,
BaBovg, radar, AIS) kot motot Agimovv, TV €kd00T AOYIGHL-
KoL Ko v ékdoomn Presentation Library, moto ENC gvepyo-
momOnKe kot av ot Adgles (permits) 1GyvVOLVV.

1.5.3 Zvvayeppoi ko apytkn growpétnra. Olot ot gvep-
yol cvvayeppol TPEMEL Vo OvVayvVOPLGTOOY Kol Vo €Enyn-
Bovv. T cuvéyela opilovtar/eréyyovral: TIHEG AGPAAEING,
7nyn 0éong, katnyopia amewdviong, maréta, KAipaka, do-
dpoun yuo TapakorovOnon. Movo tote to ECDIS Oempeitan
ETOLUO Y10 VOOGUTAOTO.

1.5.1 Typical start-up. Indicative sequence (general — the
exact procedure is in the manufacturer’s manual): power
(UPS) — computer and software start — self-test — load-
ing of SENC and configuration — sensor detection — chart
shown at own ship position (Figure 6). Shut-down is always
from the software menu, never by cutting power, to avoid
data loss.

1.5.2 Start-up window. The officer checks which sensors
were found (position, heading, speed, depth, radar, AIS)
and which are missing, software version and Presentation
Library edition, which ENC was activated and whether the
permits are valid.

1.5.3 Alarms and initial readiness. All active alerts must
be acknowledged and explained. Then the following are
set/checked: safety values, position source, display cate-
gory, palette, scale, route for monitoring. Only then is
ECDIS considered “ready for navigation”.

Tpogodoacia Exkivnon DopTeon ] Sovayeppol & ]
Aicb OK; . 7 E
/ UPS & self-test SENC & config ;;Sgrr?pfz gun 4 Tpég acpaheiog R:;;O
Power on Boot, self-test Load SENC ’ Alerts, safety Y
Ot/ no
Y

Evtomopodg Prapng / eveddoktikn anyn
Troubleshoot / alternative source

Xynpa / Figure 6: Evdswtikn pon ekkivnong otabpov ECDIS
Indicative start-up flow of an ECDIS workstation

"ELeY)0G TOOTNTOG (EVOSIKTIKOG)

Readiness check (indicative)

"Exdoon Aoyiopikov kot PresLib copemvo pe v tedevtaio
amaitnon IHO

Adeteg ko evnuepopévor ENC yua 6Xo 1o ta&io

[Mpwtebovoa Kot dgvTEPEHOVGO. TNYN OTIYLATOC 68 AgtTovpYyin
T'vpomvé&ida, dpopodpetpo, fudopetpo, radar, AIS cuvdedepéva
Twég aopareiog katd Standing Orders / SMS / Passage Plan
Hynrtwol cuvayeppot evepyot-

Kavévag ocvvayeppog ympig diepedvnon

Epedpicd ovompa (back-up) étopo

Software and PresLib edition as per latest IHO requirement

Permits and ENCs for the whole voyage, updated

Primary and secondary position source working

Gyro, log, echo sounder, radar, AIS connected

Safety values as per Standing Orders / SMS / Passage Plan
Audible alarms on;

No unexplained alert

Back-up arrangement ready

Iivaxeg / Table 1: Evieiktikdg KatdAoyog eAEyxoL Tpv and TV avoydpnon
Indicative pre-departure checklist
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Tyfqpa / Figure 7: ITapdabvpo exkiviong ECDIS, self test oioOntpeg Ko Katdota.o1 GUGTHUATOS
Simulator ECDIS start-up window: sensors and self test

INo teprocotepeg minpogopics / Further reading

* IMO MSC.1/Circ.1503/Rev.2 — roles of stakeholders, familiarization: https://wwwcdn.imo.org/localresources/en/0
urWork/Safety/Documents/IM0%20Documents%20related%s20to/MSC.1-Circ.1503-Rev.2.pdf

* MAIB accident investigation reports (Ovit): https://www.gov.uk/maib- reports/grounding-of-o0il-chemical-tan
ker-ovit-on-the-varne-bank-in-the-dover-strait-off-the-south-east-coast-of-england

* MAIB accident investigation reports (Muros): https://www.gov.uk/maib- reports/grounding-of-bulk-carrier-mur

0s

Accident Investigation Report from the grounding of MV Wakashio https://safety4sea.com/wp-content/uploads/202

3/07/PMA-Final-Investigation-Report-Wakashio-25-July-2020 2023 07.pdf

* ADMIRALTY NP232 Guide to ECDIS Implementation, Policy and Procedures [23].



https://wwwcdn.imo.org/localresources/en/OurWork/Safety/Documents/IMO%20Documents%20related%20to/MSC.1-Circ.1503-Rev.2.pdf
https://wwwcdn.imo.org/localresources/en/OurWork/Safety/Documents/IMO%20Documents%20related%20to/MSC.1-Circ.1503-Rev.2.pdf
https://www.gov.uk/maib-reports/grounding-of-oil-chemical-tanker-ovit-on-the-varne-bank-in-the-dover-strait-off-the-south-east-coast-of-england
https://www.gov.uk/maib-reports/grounding-of-oil-chemical-tanker-ovit-on-the-varne-bank-in-the-dover-strait-off-the-south-east-coast-of-england
https://www.gov.uk/maib-reports/grounding-of-bulk-carrier-muros
https://www.gov.uk/maib-reports/grounding-of-bulk-carrier-muros
https://safety4sea.com/wp-content/uploads/2023/07/PMA-Final-Investigation-Report-Wakashio-25-July-2020_2023_07.pdf
https://safety4sea.com/wp-content/uploads/2023/07/PMA-Final-Investigation-Report-Wakashio-25-July-2020_2023_07.pdf
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QPA 4
O¢on mroiov — [Inyn otiypotog (GNSS)

Ship s position — Position source (GNSS)

1.6 Ofon mhoiov
Ship s position

1.6.1 M£00o0or dracvvoeong ypnoty. O YEPLOTNG EMKOL-
vovel pe 1o ECDIS péow trackball/movtikiod, minktpoio-
viov, KOLUTIOV AEITOLPYIOV Kol 006vNg agng (o€ vedtepa
povtéda). Ot kOpleg evEPYELES (TVTIKT OTEIKOVICT), OVOYVD-
pLoT GLVAYEPILOD, OAAOYT) KAPLOKAG) TPETEL VAL YIVOVTOL YPT]-
yopa kot pe Alyeg kivnoetg [18].

1.6.2 Areikovion otiypatoc. To (010 mhoio sppavifetan (o)
pe oOpforo 300 OPOKEVIPOV KOKA®V GE UIKPT KAIHOKO 1
(B) pe To mepiypappa og khipoka (scaled outline) 6tav n
KApoka to emrpénet, pe ypopupn tAdpng (heading line), d16-
voopa COG/SOG xat fyvog [3, 17]. H 6éom avaeépetor 6to
CCRP (Consistent Common Reference Point) tov mAoiov —
ovvnBwg ™ B€on daxvPépvnong (conning position) [24].

1.6.3 "EAeyyog TANPOPOPILOV GTIYROTOS. XTO TAAIGLO TAN-
POPOPIOV O AEIOUATIKOG EAEYYEL: YEMYPOUPIKEG GUVIETOY-
péveg, nyn (m.x. GNSS1, GNSS2, DR), mowotnra (m.y.
DGNSS, HDOP), ypdvo tng tedevtaiog Eykupng 0€omg kot
7o datum tov cusOnTHpa.

1.6.4 KaOopiopog otiypatog otnv 006vn. To ECDIS emt-
Tpémel xewpoxivnto otiypa pe ypappés 0éong (LOP): 616-
ntevon (EBL) kot amdctaon (VRM) and aviikeipevo tov
¥6p, N a6 to radar (Zynpa 8). To otiypo KaTaypleeTol g
ovpuPav (event/fix) kou pmopei vo ypnoiporomel ya d1op-
Owon Béomg (position offset) étav o GNSS eivar avaéio-
moto. Katd 1o mpotumo, to ECDIS mpénet vo emttpénet
yepokivtn elcaywyn kot oyediaon LOP [3, 16].

Awgopa otiypatog / offset = 0.3 NM
— €\eyyog GNSS, datum, yvpo
— check GNSS, datum, gyro

Ztiypa 1030/ Fix 1030
gL 062

1.6.1 User interface methods. The operator interacts with
ECDIS via trackball/mouse, keyboard, function keys and
touchscreen (on newer models). The main actions (stan-
dard display, alert acknowledgement, scale change) must be
quick and require few operations [18].

1.6.2 Position display. Own ship is shown (a) by a double-
circle symbol at small scale or (b) by the scaled outline
when the scale allows, with heading line, COG/SOG vec-
tor and past track [3, 17]. The position refers to the ship’s
CCRP (Consistent Common Reference Point) — normally
the conning position [24].

1.6.3 Checking position information. In the informa-
tion panel the officer checks: coordinates, the source (e.g.
GNSS1, GNSS2, DR), the quality (e.g. DGNSS, HDOP),
the time of the last valid position and the sensor datum.

1.6.4 Fixing position on the chart display. ECDIS allows a
manual fix with lines of position (LOP): bearing (EBL) and
range (VRM) from a charted object, or from radar (Figure 8).
The fix is recorded as an event and may be used for a position
offset when GNSS is unreliable. The standard requires that
ECDIS allows manual entry and plotting of LOPs [3, 16].

\

Dapog/ Lt

GNSS

® Axpaotipio / Point

VRM 4.4 NM

yfpa / Figure 8: Xepoxivnto otiypa pe EBL kot VRM oty 006vn ECDIS kot cvykpion pe tn 0éon GNSS
Manual fix with EBL and VRM on the ECDIS display and comparison with the GNSS position
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1.7 IInyq otiypatog — GNSS
Position source — GNSS

1.7.1 Boowd otoyyeioo GNSS. Xnuepa Aettovpyodv té€0-
oepa taykoopia cvotipata: GPS (HITA), GLONASS (Po-
oia), Galileo (EE) kot BeiDou (Kiva). H 8éon mpoxdmtet
oo HETPNOT YELOOUTOGTACEMY OO TOLAGYIGTOV 4 dopu-
oopovc. H axpifeta Bertidvetar pe emavénon: DGNSS
(otabpol Enpac) xar SBAS (m.y. EGNOS[42]). Ot 6ékteg
TOAMOTA®V GLOTNUATOV KaAvTTtovTal oo o MSC.401(95)
[25], ev®d ot odnyieg Yo emefepyacion dedopéveov PNT
(Positioning - Navigation - Timing) and tyv Circ.1575 [26].
H MSC 111 (2026) tpomomoince v A.1046(27) v 115
vanpecieg emavénong, kot Eekivnoe epyacio Yo SEKTEG Ot-
TG oLYVOTNTOG/TOALATADY OGTEPICUOV (ONAdT TOALO-
TADV S0PLEOPIKAOV GLOTNUATOV evpeaNS BEomg) [12].

1.7.2 PvOpiocerg kepaiog. Kabe kepaio GNSS Ppioke-
ol o€ SlapopeTikd onueio tov mAoiov. Xtig pHOuoelg
(configuration) Tng cuokevng MAdveToL 1) 0€om TG OG 0To-
otoon and 0 CCRP (npog mhmpn/mpopvn, aptotepd/de&id).
Av 1 petotomon dev €xet Mnlwbel cwotd, n Béon oto
ECDIS dwpépet omd v TpaypoTiky Kotd Ty andcTtoon
kepaiac—CCRP, ko 10 o@aipo aArdlel Katevbuvon dtov
otpifel to mhoio (Zynqua 9).

1.7.3 Emoyn cvetipatog 0éone. O allopotikdg emiéyet
TPMOTELOLG O KO deVTEPEVOVSO TTNYN (7. GNSS1/GNSS2).
To ECDIS cvykpiver tig dHo mnyég ko divet e10omoinon 6tav
1N dapopd vrepPaivel opiopévo dpio (Qpa 10).

1.7.4 TlowotnTO otiypotos. Agikteg: TpOTOG VIOAOYIGUOD
0éong (no fix, GNSS, DGNSS, SBAS), apiBudg dopv@o-
pov, HDOP, akepatdtnta (RAIM - Receiver Autonomous
Integrity Monitoring / Avtovoun IHopoakoiovbnon Axe-
potdtnrag Aéktn™®). kot nikio dStopBdoemv.

*RAIM - Receiver Autonomous Integrity Monitoring (Avtévoun Ia-
paxorovOnon Akepardotnrog AékTn).

[porertar yio Evav adyopBpo Aoyio koD mov ekteheiton pEca 6Tov dEKTN
GNSS. Xkondg tov givor va EAEyyeL oV T0. GUATO 0O TOVG dOPLPOPOVG
givarl a&omota, ®oTe vo SmoTtdvel av 1 Béon mov vroAdoyileTon givon
aoQaANG i XpTion.

To ECDIS &ev ektehet éleyyo RAIM — awtd yivetar amd Tov déktn GNSS.
Qot660, 10 ECDIS Aappaver v kotdotaon RAIM cuviibog og "RAIM
flag”. Avtd onpaivet 0tt Av o déktng dnhdoet RAIM UNSAFE, to ECDIS

yvopilel 6t n 0éon dev eivan agidmot.

offset = 180 m (m.y. mhoio pe yépupa nhdpo / e.g. forward bridge)
y) \

A) 7
|

1.7.1 GNSS basics. Four global systems operate today:
GPS (USA), GLONASS (Russia), Galileo (EU) and Bei-
Dou (China). Position is computed from pseudoranges
to at least 4 satellites. Accuracy is improved by aug-
mentation: DGNSS (shore stations) and SBAS (e.g. EG-
NOS). Multi-system receivers are covered by MSC.401(95)
[25] and PNT data processing by Circ.1575 [26]. MSC
111 (2026) amended A.1046(27) on augmentation services
and work started on dual-frequency, multi-constellation re-
ceivers [12].

1.7.2 Antenna settings. Each GNSS antenna is at a different
location on the ship. Its position is entered in the configura-
tion as an offset from the CCRP (fore/aft, port/starboard).
If the offset is wrong, the ECDIS position differs from the
true position by the antenna—CCRP distance, and the error
changes direction when the ship turns (Figure 9).

1.7.3 Selecting the position system. The officer selects
the primary and secondary source (e.g. GNSS1/GNSS2).
ECDIS compares the two and gives an alert when the dif-
ference exceeds a limit (Hour 10).

1.7.4 Position quality. Indicators: fix mode (no fix, GNSS,
DGNSS, SBAS), number of satellites, HDOP, integrity
(RAIM*) and age of corrections.

*RAIM - Receiver Autonomous Integrity Monitoring.

This is a software algorithm that runs within the GNSS receiver. Its purpose
is to verify the reliability of satellite signals in order to determine whether
the calculated position is safe for use.

The ECDIS does not perform the RAIM check itself; this is handled by the
GNSS receiver. However, the ECDIS receives the RAIM status—typically
as a "RAIM flag.” This means that if the receiver reports RAIM UNSAFE,
the ECDIS recognizes that the position is unreliable.

|
1 I
| I
| |

®
GNSS kepaio

5

CCRP (conning)

Xwpig coot pdbuon, o ECDIS deiyvert to CCRP
180 m mo mpvpa omd TV TpaypoTiky B€on — Kpi-
oo o€ Apdvia kot drodrovg.

Without the correct setting, ECDIS shows the
CCRP 180m further aft than its true position —
critical in harbours and channels.

Zyfqpa / Figure 9: Metatomon kepaiog GNSS og oyéon pe to CCRP
GNSS antenna offset relative to the CCRP
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Mapepporés GNSS: jamming kot spoofing / GNSS interference: jamming and spoofing

Jamming: exmopnt| niektpovikod BopvPov oTIc GLYVOTN-
teg GNSS: 0 déktng ybvel ™ Béon (cvvayepudg «position
lost»). Spoofing: exmounr yebtikov onudtov: o déktng oi-
vet dabog ol «&ykopny Béon, dpa glvon o emtkivéuvo yoti
pmopei vo. punv evepyomomnbei cuvayepuodc [13, 27]. Evoei-
&ewg: ahpa Béong, mapdioyn SOG/COG, otoyor AlS mévew
oV &npd M 6Aot 6To 1610 oNpEio, ACLVUPOVID ETIKAAVYNG
radar (R.I.O.) pe v axtoypappn, id1o Adbog oe GNSS1 kot
GNSS2, coaipa dpag. Evépyeteg: emainbsvon pe radar kon
OMTIKEG O10TTEVGELS, GUYKpLom e Pubouetpo, petdfoon o
DR/EP, evnuépwon [Mowdpyov, Katoydpion 6To NHepordYLo
Ko avagopd [13, 15].

Jamming: transmission of noise on GNSS frequencies; the
receiver loses position (“position lost” alert). Spoofing:
transmission of false signals; the receiver outputs a wrong but
“valid” position, so it is more dangerous because an alert may
not be raised [13, 27]. Indications: position jump, implausi-
ble SOG/COG, AIS targets on land or all at one point, radar
overlay not matching the coastline, same error on GNSS1 and
GNSS2, time error. Actions: verify with radar and visual
bearings, compare with the echo sounder, change to DR/EP,
inform the Master, log and report [13, 15].

I'e TeprocoTepeg TAnpogopicg / Further reading

* Joint ITU/ICAO/IMO statement on GNSS interference (2025): https://www.itu.int/hub/2025/03/un-agencies-war

n-of-satellite-navigation- jamming-and-spoofing/

* Industry guidelines “Jamming and Spoofing of GNSS”, 2nd ed. (2025): https://www.maritimeglobalsecurity.org/m
edia/2cwigtc4/2025- jamming-and-spoofing-2nd-ed-web.pdf

» IRClass guidance on GNSS spoofing and jamming: https://www.irclass.org/technical-circulars/guidance-on-r
isks-associated-with-gnss-spoofing-and-gnss-jamming/
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QPA 5
Baowki] vaveurioio — AlovOGproTe TAOPIS KOl EKTTOONG

Basic navigation — Heading and drift vectors

1.8 Baowi) vaveurioia
Basic navigation

1.8.1 Katnyopisg amewoviong ko emineda. ['o ) vavot- 1.8.1 Display categories and layers. For navigation the
mhota ypnowomoteitol katd kovovo 1 Tvmwun -Standard- Standard Display is normally used, with extra layers where
ameKovion, Le Tpdcbeta enimeda dmov ypetdleTon (m.y. spot needed (e.g. spot soundings in shallow water). Display Base
soundings ce pnyd vepd). To Display Base povo tov dev alone is not sufficient for navigation [7].

enapket yio vavowrhoio [7]. 1.8.2 Own ship safety check. The ship’s safety values are

1.8.2 'E)eyyog ac@aieiag Tov whoiov. Opilovtar ot Tipég set:

ac@aieiog Tov Thoiov: + Safety contour: separates safe from unsafe water; if the

* Ioofadg aopaleiog (safety contour): yopiler aopain value entered does not exist in the ENC, ECDIS uses the
amod [ aceoAn vepa: av 1 T Tov d60nKe dev VIAPYEL next deeper available contour. If none is set, the default
otV ENC, 10 ECDIS ypnowonotei thv auéowe fabitepn is30m [17].

SwBéoyun. Av dev opiotel, | Tpoemiioyn givar 30 m [17].  Safety depth: soundings equal to or shallower than it are

* BaBog aopaleiog (safety depth): fubopetprosig ioeg 1 shown in bold (black).
mkpotepes eppavifovron Evrova (Lavpa). * Shallow / deep contour: for the 4-shade depth display.

o Py / pabra weoPadiic (shallow / deep contour): yia t1g * Look-ahead time/distance: the area ahead of the ship
4 amoypwoelg Baovg. checked for crossing the safety contour and special areas

* Xpévog/omoctaon look-ahead: n teproyn unpootd amd (anti-grounding) (Figure 11).

70 TAoio 6oV eAEyyeTal O1EAELGT TG 1ooPabolg acpa-
Aelog ko e101kdV meproydv (anti-grounding) (Zynua 11).

The calculation of the values is covered in Hour 15.

. ) ; ) 1.8.3 Route monitoring features. Route activation, XTL
O vrohoyiopds TV TGV avakbetar oty Qpa 15. limits, warning before the waypoint, past track and vectors.
1.8.3 Xapaxtnpiotikd mapakorovOneng mopsiac. Evep-
yomoinom dwadpouns, opta XTL, ewdomoinon mpwv amd T0

waypoint, {yvog (past track) kot dtovdopata.

1.9 Awviopoato ypoppng TAMPNS Kol EKTTOONS
Heading and drift vectors

1.9.1 Evepyomoinon swavvopdrmv. 1o ECDIS eppavito- 1.9.1 Activating vectors. ECDIS shows:

viat: + the heading line from the gyro compass;

o ypoppnq mhdpng (heading line) and ™ yopomv&ida- * the course and speed over ground vector (COG/SOG),
* dwavocpa mopeiag/TayvTNTas O mpPog TOov Puood whose length is proportional to the time set by the opera-
(COG/SOG), pfirovg avdroyov pe Tov xpovo mov opilet tor (e.g. 6 min);
0 yeplotig (m.y. 6 min)-  optionally the water-referenced vector (HDG/STW)
* TPOUPETIKA drdvvope 6to vepod (HDG/STW) and dpo- from the log.

HOHETPO. 1.9.2 Course and speed from the positioning system.
1.9.2 Iopsio kol TayOTNTO 07T0 TO GVUOTNHO EVpEONG OF- COG/SOG come from the GNSS (or are calculated from suc-
ong. To COG/SOG mpoépyovtar omd To GNSS (1) vroroyilo- cessive positions). They are motion over the ground: they
vt and dadoykég Béoelc). Eivor kivnon wg mpog tov fvbo: include current and leeway.

mEPAApPAVOLY pEdLOL Kot TapERKALON. 1.9.3 Understanding ship motion. The angle between

1.9.3 Katavénon g kiviens. H yovio peta&d nidpng heading and COG shows the effect of current and wind (Fig-
kot COG delyvel 10 OmMOTEAECHO PEVLOTOG KOL OVELOV ure 10). The officer must “read” this difference: if the COG
Emua 10). O a&uwpotikdg mpénet va «dwfaleyy avt leads towards a danger, the heading must be corrected.

dwpopd: av 1 COG odnyel mpog kivévvo, m mopeia Tov

' . ; 1.9.4 Gyro compass error. A gyro error causes: a wrong
mhoiov Ba mpémetl va dtopOmOel.

heading line, rotation of the radar image in the overlay (mis-
1.9.4 Zedipo yopomvéidas. Zedaipa otn yuporv&ida Tpo- match with the chart), wrong ARPA relative vectors and
Kohel: AdBog ypappr TAdPNG, oTpoen TG ekoévag radar wrong bearings in manual fixes. That is why the error is
otV emkdAoyn (acvpemvio pe Tov xaptn), Adbog oxeTiKd checked every watch (azimuth, transits).

Sdtavdopata ARPA kot AdBog domtedoelg og yepokivinta

1.9.5 Guard ring. A guard ring / guard zone is set around
otiypata. ' ovtd 10 cpdipo eréyyetar kaOe oiaxn (Sto-

an isolated danger or around the ship, so that an alert is given
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ntedoeLg, evBuypapicES). when the ship (or its look-ahead) approaches it (Figure 11).

1.9.5 IIpootatevTikdg daktOrog. [Vpw and pepovopévo
Kivouvo 1 yopw amd to mhoio opiletar guard ring / guard
zone, ®ote vo 600<l edomoinom 6tav to mAoio (] to look-
ahead) mAinoidoet (Zyqpa 11).

IThidpn 030° / HDG 030°

To duavuopa COG/SOG (moprokaii) eiven to allpoiopa tng

kivneng oto vepd (pmie) kol Tov pedpatog (mpaovo). H yeo-
pebpa / set & drift via whoprc—COG (edd 15°) sivon n yovia napékkiiong mov
WPEMEL VoL AapufaveTal vmoyT).

=~ COG045°

S0G 12.6 knThe COG/SOG vector (orange) is the sum of the motion
through the water (blue) and the current (green). The
heading—-COG angle (here 15°) is the drift angle to be taken

HDG/STW into account.

12.0

Zyfqpa / Figure 10: I'pappn tAdpng, S1dvucpo. 6To vepd Kot S1AVLGHA €Tl TOL £3GQOVG (TPIY®OVO PEdLOTOS)
Heading line, water-referenced vector and ground-referenced vector (current triangle)

suvayeppos / alarm

look-ahead —
(ny. 6min) _—

guard ring (.5 NM ybpo omo pepovepévo kivouvo

Tyfqpa / Figure 11: Topéag look-ahead yio amopuyn npocdpaéng Kot TposTaTELTIKOG S0KTOAMOG YOP® 0td HEHOVOUEVO KivOVVO

Look-ahead sector for anti-grounding and guard ring around an isolated danger

IIpocoyn / Caution

1ooBabn acpareiog.

YO Khipoka [7, 22].

\.

Ytoug ENC dev divouv 6hot ot pepovopévol Kivduvol cuva- Not every isolated danger in an ENC raises an alert on every
vepuod og ke cvokevn pepikd ECDIS eléyyovv pévo v equipment; some ECDIS check only the safety contour.

I'V awt6 yiveton mavto omTIKOG £XeYY0G TG S100POUNG GE e~ scale [7, 22].

That is why the route is always visually checked at a large

J

I teprocotepes TAnpoopies / Further reading

» THO S-52 — safety contour and depth presentation: https://iho.int/en/standards-and-specifications
» Weintrit, The ECDIS: An Operational Handbook, chapters on route monitoring [28].
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QPA 6
Kotavonon oeoopévav yaptn

Understanding chart data

1.11.1 Oporoyia ECDIS

ECDIS terminology
‘Opog Eneiiynon Explanation
ENC Enionog dtovuopatikdg xaptnge, oamd Kpotikn Official vector chart issued by a government

vdpoypaikn vanpeoia, katd S-57 1 S-101

hydrographic office, to S-57 or S-101

The ENC converted by the software into its own internal
format; what is actually displayed

Official raster chart to S-61 — scanned image of a paper

SENC H ENC petatpepévn omd 1o AOYIoHKo o1 61k Tov
ECMTEPIKT] LOPPT}* 0VTO OV TTPrypatt ometkovileTon

RNC Enionpog ymeomompévog (raster) yaptng kotd S-61 —
COPOUEVT] EIKOVO EVTVTTOV XOPTN

RCDS Agrtovpyios ECDIS pe RNC (Raster Chart Display
System)

ECS 200t o NAEKTPOVIKOD ¥apTn Yopig £yKpion THTov
xatd IMO

ENDS H\extpoviég vinpecieg vovtimokmv dedopévov (6pog
tov MSC.530 yia S-100)

Cell Ieoypaikn povada ENC pe dvopa 8 yapaktipov (..
GR4xxxxX)

Feature / Attribute  Avtikeipevo Kot opaKTnpioTiKO ToL (TT.). Voudyto pe

Babog VALSOU)

chart
ECDIS operating with RNCs

Electronic chart system without IMO type approval

Electronic navigational data services (MSC.530 term
for S-100)

Geographic unit of an ENC with an 8-character name
(e.g. GR4xxxxx)

Object and its property (e.g. wreck with depth VALSOU)

Iivaxag / Table 2: Baown oporoyia [3, 20, 29]
Basic terminology

1.11.2 Awgopéc ECS ko ECDIS
Differences between ECS and ECDIS

Moévo éva ECDIS pe type approval, mov ypnoiponotei emi-
onpovg ko evuepopévovg ENC wot £xet katdAAnlo pe-
dpd cvoTNA, KOADTTEL TV araitnon yaptdv g SOLAS
V/19 [29, 30].

* ECS: pmopei va ypnoiponotel 1010tikods xaptes (Uun mi-
GTOTOMUEVOVG OTTO VOPOYPOPIKT VINPESIN), OEV EAEYYE-
tat kotd IEC 61174 wor dev avtikadiotd tovg YapTes.
Mmropet va ypnoponombel og fondnua poévo, oyt yuo
vooirioio.

* ECDIS 6 RCDS: emutpénetan 6mov dev vmdpyovv ENC,
1ovo padi e KatdAANA0 GUVOLO EVILEPOUEVOVY EVIVTMV
yapt®dv. Ot RNC dev divouv antdLOTOVS GUVYEPLODS
(7. anti-grounding)- o a&lopoTIKOG TPEMEL VO oYEdIATEL
YELPOKIVITA YPOUUES OOPAAELNG Ko TEPLOYES KIVOVVOL
[7].

* ECDIS peg ENC: nAfpeig hettovpyies.

1.11.3 Aopég (formats) nAeKTPOVIKQOV YOPTOV
Electronic chart data formats

* S-57 (éxd. 3.1): to onuepwvo npotvno ENC, pe kpumto-
ypaenon S-63 [20, 31].

* S-100 / S-101: 7o véo mAaicto g IHO. H S-101 eivor
véa ENC- pofi g épyovtor poidvra 6mwg S-102 (Babv-
HETPIKN empdveln), S-104 (o1d0Oun vepov), S-111 (pev-
pota) kot S-129 (diayeipion UKC). Ta apdta mpoidvio
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Only a type-approved ECDIS, using official and up-to-
date ENCs and with an adequate back-up arrangement,
meets the chart carriage requirement of SOLAS V/19 [29,
30].

* ECS: may use private charts, is not tested to IEC 61174
and does not replace charts. An aid only.

* ECDIS in RCDS mode: allowed where ENCs are not
available, only together with an appropriate portfolio of
up-to-date paper charts. RNCs do not trigger automatic
alarms (e.g. anti-grounding); the officer must manually
draw clearing lines and danger areas [7].

* ECDIS with ENCs: full functionality.

* S-57 (ed. 3.1): today’s ENC standard, encrypted with S-
63 [20, 31].

¢ S-100 / S-101: the new IHO framework. S-101 is the
new ENC; it comes with products such as S-102 (bathy-
metric surface), S-104 (water level), S-111 (surface cur-
rents) and S-129 (UKC management). The first products
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voBetnOnkav ard v IHO to 2025 [5, 19]. H xpvrro-
ypapnon yiveton pe to S-100 Part 15 [3].

* S-61 (RNC): ynoworoi yapteg (.. ARCS).

* [wotikég popoéc: ypnoonotovvrar o€ ECS- dev givan
EMIOTLLEG.

Katd ™ petdpoon, ta véa ECDIS 6a dwapdlovv kot S-57
kot S-101 («dual fuel») [4].

Awvoopatikog (ENC) / Vector

Kivdvvor— WRECKS, OBSTRN

BonOpato — BOYLAT, LIGHTS

IooPabeic — DEPCNT

Ileproyég PaBovg — DEPARE

Enpa — LNDARE

were adopted by the I[HO in 2025 [5, 19]. Encryption is
by S-100 Part 15 [3].

* S-61 (RNCQ): raster charts (e.g. ARCS).

¢ Private formats: used in ECS; not official.

During the transition, new ECDIS will read both S-57 and
S-101 (“dual fuel”) [4].

(RNC) / Raster

ewova (pixels) yopig aviikeipeva
image (pixels), no objects

Xynpa / Figure 12: Awavoopatikdg xdptng: avtikeipeva og enineda pe xopakmpiotikd — Pneromompévoc: pLovo gkova
Vector chart: objects in layers with attributes — Raster chart: image only

1.11.4-1.11.6 Agdopéva ECDIS kot eikéva oty 000vn

ECDIS data and the screen picture

1.11.4 Xyéon dedopévov ko gwovac. Ot ENC dev me-
pExovy «ewdvay aAld avrikeipevo (features) pe yeope-
Tpia (onpeio, ypopuun, ETPAVELRL) Kot YopoKTNPLoTIKA. To
ECDIS, péo®w g Presentation Library, amopacilel yia
KkG0e avtikeipevo av Ba eppaviotel (katnyopio, KAipoka,
SCAMIN, tég acpareiog) kot zag (cOBoro, ypdLA, TPO-
teparotnTa) [17].

1.11.5 Mévo 6,1v givor amoOnkevpévo G OVTIKEIPEVO.
Av o TAnpoeopio dev €yel kKoouomombel g avtikei-
pevo/yapoktnplotikd otn Baon dedopévav, o ECDIS dev
UTOPEL VAL TNV ELOAVICEL 1] VO dDCEL cLVAYEPUO YU QTHV.
TTapdderypo: Eva vavayio (WRECKS) pe VALSOU =7.5 m,
WATLEV = «always under water», QUASOU = «depth
knowny. Av Aginel to VALSOU, 10 ECDIS 710 avrtipetomni-
Cet pe Baon Tovug kovoveg g PresLib, cuvifmg mg kivouvo
[17, 20]. Ztovg RNC dev vmépyovv avtikeipeva — dpa odte
«pick reporty 00te awTOLOTOL GLUVOYEPHOL (Zympa 12).

1.11.6 Agdopéva wov £xovv emheyei yia enid€iEn. O afio-
HOTKOG EAEYYEL OTO LEVOD TANPOPOPLDOV: OVOLLA KEAMOD, £K-
doon kot apBud evnuépmong, nuepounvia £kdoong, KAL-
poko oOvTaénc/oKomd vVavolmAoiog, mapaymyd Kot Kotd-
oToo™ 60106 Avtd kataypapovral kat omd To ECDIS (Qpa
13) [16].

21

1.11.4 Relationship between data and picture. An ENC
contains no “picture” but features with geometry (point,
line, area) and attributes. ECDIS, through the Presentation
Library, decides for each feature whether it is shown (cat-
egory, scale, SCAMIN, safety values) and #ow (symbol,
colour, priority) [17].

1.11.5 Only what is stored as an object. If information
has not been encoded as an object/attribute in the database,
ECDIS cannot display it or alarm on it. Example: a wreck
(WRECKS) with VALSOU = 7.5m, WATLEV = “always
under water”, QUASOU = “depth known”. If VALSOU is
missing, ECDIS treats it according to the PresLib rules, usu-
ally as a danger [17, 20]. RNCs contain no objects — there-
fore no “pick report” and no automatic alarms (Figure 12).

1.11.6 Chart data selected for display. The officer checks
in the information menu: cell name, edition and update num-
ber, issue date, compilation scale/navigational purpose, pro-
ducer and permit status. These are also recorded by ECDIS
(Hour 13) [16].
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Mg 0a Ntav | Teprypapi] evog onuavtpa o€ éva cell vector yaptn

FRID

RCNM: 100 (Feature Record)
RCID: 0000000001 (Record ID)
PRIM: 1 (Point geometry)
GRUP: 002 (Group 2)
OBJL: 00018
Purpose/General)
RVER: 001

(BOYSAW - Buoy Special

FOID

AGEN: NL (Agency: Netherlands)
FIDN: 0000000001

FIDS: 00001

ATTF

00004 (BOYSHP): 4 (Shape: e.g., pillar)

00075 (COLOUR): 3,1 (Colour: Green, Red)

00076 (COLPAT): 3 (Colour Pattern: e.g., vertical stripes)
00116 (OBJNAM): North sea 1

(FRID) ITpocdiopilet to yemypapkd ctotyeio kot Tov THno
YEQUETPLOG TOL.

Feature Record Identifier Field.This identifies the feature and
its geometry type.

(FOID) Movodikd avoyvopioTikd Yio TO OVTIKEIHEVO.
Feature Object Identifier. A globally unique identifier for the
object.

(ATTF) To yopoktnploTikd TOL GNUOVINPX, HE YXPNon
KOOKOV yapaktnpiotikdv tov THO.

Feature Record Attribute Field. The properties of the buoy,
using IHO attribute codes.

Transas chart (A1892)
General Chart Information
Explanatory and Cautionary notes

General Chart Information

Al1892 TRANSAS MARINE SENC Ver 6.0 (Verified)
Edition: 07-2001
Small corrections: 07.02.2002 (through NM 6/2002)
Projection: Mercator
Horizontal daturn WGS-84
Heights and depths in Metres
Paper chart. Number: 1892
ENGLISH CHANNEL. DOVER STRAIT. WESTERN FART.
Editionr 03-2001, printed: 03-2001. Published in UK
Projection: Mercator, IALA system - Region A

| Dp

to top

-
WGS-84 Corr.
Alat: 00°00.000

Alon: 000°00.000

10.0m
20.0m

Zyfqpa / Figure 13: [opdOvpo ainpoeopidv kehtov SENC otov npocopoimt] (£kdoom, evniep®dosls, tpofoln, datum)
ENC cell information window in the simulator (edition, updates, projection, datum)

I TeprocoTepes mAnpogopicg / Further reading

» THO S-66 Facts about Electronic Charts and Carriage Requirements: https://iho.int/en/standards-and-specifica

tions

* SAFETY4SEA — S-100 implementation timeline: https://safety4sea.com/s-100-ecdis-implementation-timelin
e-key-dates- for-operators-and-ecdis-manufacturers/
* UKHO - S-100 timelines explained: https://www.admiralty.co.uk/news/s-100-timelines-explained

22


https://iho.int/en/standards-and-specifications
https://iho.int/en/standards-and-specifications
https://safety4sea.com/s-100-ecdis-implementation-timeline-key-dates-for-operators-and-ecdis-manufacturers/
https://safety4sea.com/s-100-ecdis-implementation-timeline-key-dates-for-operators-and-ecdis-manufacturers/
https://www.admiralty.co.uk/news/s-100-timelines-explained

ECDIS — A06 | Zyoin ITAodpymv

[TEPIEXOMENA / CONTENTS

QPA 7
Iowtnta kou akpipera yaptn (I)

Chart quality and accuracy (1)

1.12.1 Hopdyovreg amd Tovg omoiovg eaptdtar n axpifero Tov dgdopivev

Factors on which the accuracy of chart data depends

‘Evag ENC eivar 16060 kaAOG 0G0 1 amotOnmon and v
omoia mpoépyetat. Kpioipot mapdyovreg:

* péBodog amotimtmong: Borida (lead line), fvBopetpo po-
VMg 6éoung, molvdeopikd (multibeam), LiDAR — povo
ot cuyypoves péBodot eEacparilovv mAnpn Kélvyn mob-
péva:

o NAKia g amotinwong — ToAAEC meployég Bacilovtal o€
petpnoeig Tov 190v aidva:

* TUKVOTNTO TOV HETPICEDV KOl GUGTNA TPOGOLOPL-
opov 0¢ong mov ypnoionomOnke:

* petaforés Tov muOpéve. (AULULOC, AAOT, TOTALOKOATOL)!

* KMpoka cOVTaENng Kot yevikevon).

>tig ENC S-57 n mowdtnta divetot [Le TO YOPUKTNPLOTIKO
CATZOC 100 avtikeyévov M QUAL, mov omekovileton
pe potifo actepudv (Iivakag 3) [17, 20]. Znv S-101 avtt-
kaBiotatar oo to «Quality of Bathymetric Datay [19].

An ENC is only as good as the survey behind it. Critical
factors:

.

survey method: lead line, single-beam echo sounder,
multibeam, LiDAR — only modern methods give full
seafloor coverage;

age of the survey — many areas rely on 19th-century
soundings;

density of soundings and the positioning system used;
seabed changes (sand, mud, estuaries);

compilation scale and generalization.

In S-57 ENCs quality is given by the CATZOC attribute of
the M_QUAL object, displayed as a pattern of stars (Table 3)
[17,20]. In S-101 it is replaced by “Quality of Bathymetric
Data” [19].

Z0C Xopporo Axpipera 0éong  Axpipera paBovg

Symbol Position Depth

Kdioyn molpéva / Seafloor coverage

Al * % xk %k £5m+ 5% PBdabovg 0.50m + 1%d

A2 * Kk kK K +20m 1.00 m + 2%d
B * % *ok +50m 1.00m + 2%d
C * % * +500 m 2.00m + 5%d
D *x xewpotepn tov C xewpotepn tov C
U U - -

ITANpNG — OA0L TOL GUAVTIKA OVTIKEILEVD EVTOTIOTN-
xav / Full area search

Ipng / Full area search

Mn mpng: kivduvot dev avapévovor oALd pmopel
vavrdpyovv / Not full; hazards not expected but may
exist

Mn mpng: avapévovtar aveparies pébovg / Not
full; depth anomalies expected

Meydeg avoparies fadbovs / Large depth anomalies
expected

Mn a&oroynuévn / Unassessed

Iivaxag / Table 3: Katnyopieg {odvng epmotocdviig CATZOC (S-57) — cuvortikd
CATZOC zones of confidence (S-57) — summary

Mpaxtikny epappoyn / Practical application

e meproyn CATZOC C, Babog xapm 15 m onpoiver mpoy-
potkd Babog 15 £ (2 + 0.75) = 12.25 éwg 17.75 m ko Oéon
+500 m. To UKC «at to meptfdpio amd toug Kivohvoug mpé-
meL va avEAvovTal avaroya.

In a CATZOC C area, a charted depth of 15 m means a real
depth of 15+ (2 + 0.75) = 12.25 to 17.75 m and a position of
+500m. The UKC and the clearance from dangers must be
increased accordingly.
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1.12.2 Tpopipoto AOy® S10QOPETIKOV YEMIUITIKAOV 6VGTNHATOV (datums)

Problems caused by different datums

O1 ENC cvvtdocovtor ce WGS 84. Av o déktng GNSS éxet
pvBuiotel oe GAro datum (w.y. ED50), 1 6éon mov otédvel
ot0 ECDIS eivat petotomiopévn — cuyva Kot deKAdeg £
exatovtades pétpa (Zyxnpa 14). To ECDIS npémetl va déye-
tat B¢om oe WGS 84 kot va divel ouvayeppo/évoeidn otav
to datum Tov aoOnpa Saeépetl (uvopo DTM katd IEC
61162) [16, 32]. X& RNC mov dev avagpépovtol e WGS 84
1 PE 90, to ECDIS npénet va divel cuveyn évoeién [7].

WGS 84 (cwotn / correct)

ENCs are compiled in WGS 84. If the GNSS receiver
is set to another datum (e.g. ED50), the position sent to
ECDIS is shifted — often by tens to hundreds of metres (Fig-
ure 14). ECDIS must accept position in WGS 84 and give an
alarm/indication when the sensor datum differs (DTM sen-
tence per IEC 61162) [16, 32]. For RNCs not referenced to
WGS 84 or PE 90, ECDIS must give a continuous indication

[7].

petatomon ~ 100-200 m
shift = 100-200 m

o——

EDS50 yopig petatpomn / EDS0, not converted

Iyfqpa / Figure 14: Enidpoon AovOacpévov datum ot 0€om tov nhoiov (eVOEIKTIKEG TILEC)
Effect of a wrong datum on the ship s position (indicative values)

1.12.3 X@dipoto amo ecQaipsvn owayeipion 0edopévov

Errors caused by incorrect data handling

YoviOn cedipata ypriot 1 dwoxeipong:

* ENC 7 evnuepmoeig mov dgv @optddnkay 1 eoptoon-
Kav og AMaBog cepd- adetes mov EAngav:

* wohd €kdoon Aoywopwov 1 PresLib (AdBog eppdvion
SVUPBOA®V — TO «?» givarl dyvmato copforo) [7]

* MaBog pvOuicelc datum, petatomong Kepaiag 1 pova-
d®V (TOd10/pHETPa)*

* yepokivnteg dropBdoerg (manual updates) mov mepdotn-
Kav AdBog 1 dev draypdoniay otav Npbe 1 enionun-

* MaBog dpa/Lmdvn dpag Tov exNpedlel OVTIKEILEVO [LE MLLE-
pounvia woyvog ko T&P.

onp.:To ECDIS dev avayvopilel 1o tepiocotepa amd autd ™G GOAALATO —
o evTomilel Povo 0 AELWUOTIKOG [LE CUGTNUOTIKO EAEYXO.

I teprocoTepes TAnpopopies / Further reading

Common user or data-management errors:

* ENCs orupdates not loaded or loaded in the wrong order;
expired permits;

* old version of software or PresLib (wrong symbol dis-
play — “?” is an unknown symbol) [7];

» wrong datum, antenna offset or units (feet/metres) set-
tings;

» manual updates entered wrongly or not deleted when the
official update arrived;

* wrong time/time zone affecting date-dependent objects
and T&P.

note:ECDIS does not recognize most of these as errors — only the officer
detects them through systematic checking.

» IHO S-57 Appendix B.1 (ENC Product Specification) - M_QUAL/CATZOC: https://iho.int/en/standards-and- spe

cifications

+ ADMIRALTY NP231 — guidance on zones of confidence [21].
* IMO MSC.1/Circ.1503/Rev.2 — datums and RNCs: https://wwwcdn.imo.org/localresources/en/OurWork/Safety/Do
cuments/IM0%20Documents%20related%s20to/MSC.1-Circ.1503-Rev.2.pdf
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QPA 8
Howtnta yaptn (II) — Opydvmon yaptn

Chart quality (I1) — Chart organization

1.12.4 XvotnpoaTiKi] EVIREPOGT] TOV NAEKTPOVIKOV YOPTAOV

Systematic updating of electronic charts

O kavoviopdg SOLAS V/27 anoutel evnpepopévong xop-
teg évag un evnuepopévog ENC dev kolvmtel Ty anaitnon
HeTapopdis yaptav [29, 30].
Aopn apyeiov ENC (S-57):

* .000 — Boowod keAl (base cell) 1 véa €kdoon (new
edition)-
* .001, .002, ... — d1080yIKEG EVIUEPDOELS TTOV EPaPUOL0-
VIO Ue 0 oEIpa
* re-issue — ETOVEKOOGT) TOV EVOMUATOVEL OAEG TIC EVILLE-
PAOCELS.
[Ipocwpvég kar Tpokatapktikég ayyelieg (T&P) kot mpoet-
domomoelg NAVAREA/NAVTEX pmopel vo pnv meptopt-
Bavovtar 6Aec otoug ENC: 10t Kotaympodvran yeipoki-
vnta o¢ manual updates 1 ©g onueidoelg (evotra 4.4). H
Circ.1503/Rev.2 meprypdet T dtodikacio Kot TV Tekunpi-
MO TOV EVIIEPDGE®V el ToL TAoiov [7]. Emiong, To Aoy~
o6 tov ECDIS mpémetl va evnep®@veTon GOLO®VA LLE TO
tehevtaio Tpotuma Tov IHO: dapopetikd 1 cuokevn |mo-
pel va un TAnpoi v VTOYPEMOT EQOSIOGHOV EYKEKPILEVOL
ECDIS [33, 34].

1.12.5 Ofpoata avaivong 006vng

Screen resolution issues

To mpdtomo (MSC232) amartel eAdylotn OEEAMUN TEPLOYN
¥6p 270 % 270 mm Ko YpAOUATH/ AVIAVGT) GOLPMOVA LLE TO
S-52 [16]. Ta oouPora S-52 opilovton og ythMooTd, Oy o€
pixels- og pikpn N yopmAng avaivong 006vn (m.y. @edpikd
ovotua 1 laptop) n ewdva yepilet, keipeva emtkoldTTOVTOL
Kot pkpd ovpfora drafalovtar dvokora. Emiong: m poo-
pon eotewvottog (dimming) T voyta pumopet vo «ofnos
AETMTEG YPOUUES, KOl Ol AVTOVOKAGGEIS LEWOVOLV TNV OVTi-
Oeon. H mopovciaon pubuiletot kot amd o IEC 62288 [18].

1.13 Opyévoon yaptn — PopTmon dedopévmv

Chart organization — Loading data

1.13.1 Katravopi] 6gdopévav. Ot ENC S-57 opyavavovtol
oe KeMd kot og {dveg ypiong (usage bands / navigational
purpose) 1-6 (ITivaxag 4). To dvopo Tov KeAov Exet 8 yapo-
KTNpeG: 2 yia tov mapaymyo (w.y. GR), 1y Lovn ypnong
Kot 5 ghevBepovg. Xy S-101 n {dvn ypnong avtkadioto-
tat amd T péytotn KAipaka aneikdvions (maximum display
scale) [19, 20].

1.13.2 ®oproon dedopévav. H cwot oepd eivar: (1) €i-
caymyn motonomtikov/adewdv (S-63 cell permits) — (2)
POpToN PaciK®V KEM®V — (3) POPTOON EVILEPDTEDY —>
(4) onovpyio/evnuépwon SENC — (5) éheyyog avagopag
(report) yio amoppiyelg 1 opdipata (Zynue 15) [31].
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SOLAS regulation V/27 requires up-to-date charts; an ENC
that is not updated does not meet the chart carriage require-
ment [29, 30].

ENC file structure (S-57 standard):

¢ .000 — base cell or new edition;
* .001, .002, ... — successive updates applied in sequence;
* re-issue — a reissue incorporating all updates.

Temporary and preliminary notices (T&P) and
NAVAREA/NAVTEX warnings may not all be included in
ENCs; they are then entered manually as manual updates
or notes (syllabus topic 4.4). Circ.1503/Rev.2 describes the
procedure and documentation of onboard updates [7]. The
ECDIS software must also be kept up to date with the latest
IHO standards; otherwise the equipment may not meet the
carriage requirement [33, 34].

The standard requires a minimum effective chart area of
270 x 270 mm and colours/resolution in accordance with S-
52 [16]. S-52 symbols are defined in millimetres, not pix-
els; on a small or low-resolution screen (e.g. back-up sys-
tem or laptop) the picture gets cluttered, text overlaps and
small symbols are hard to read. Also: dimming at night may
“erase” thin lines, and reflections reduce contrast. Presenta-
tion is also governed by IEC 62288 [18].

1.13.1 Chart data distribution. S-57 ENCs are organized
in cells and in usage bands (navigational purpose) 1-6 (Ta-
ble 4). The cell name has 8 characters: 2 for the producer
(e.g. GR), 1 for the usage band and 5 free. In S-101 the usage
band is replaced by the maximum display scale [19, 20].

1.13.2 Loading data. The correct order is: (1) import cer-
tificate/permits (S-63 cell permits) — (2) load base cells —
(3) load updates — (4) create/update the SENC — (5) check
the report for rejections or errors (Figure 15) [31].
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Zoévy / Band  Xxomég Purpose Evéswktiki khipoxa / Indicative scale
1 Emoxoémmong Overview  pikpotepn and 1:1 500 000
2 Ievucog General 1:350 000 — 1:1 500 000
3 Hopdxtiog Novowrhoiog — Coastal 1:90 000 — 1:350 000
4 [Ipocéyyiong Approach  1:22.000 — 1:90 000
5 Aévog Harbour 1:4000 — 1:22 000
6 [pdcdeong Berthing peyaAvtepn amod 1:4 000

Mivaxag / Table 4: Zdveg yprong ENC S-57 (o1 kAipokeg eivon evogkTikéc)
S-57 ENC usage bands (scales are indicative)

Adeieg S-63 Bacukd kel Evnpepooeig Avogopd
. SENC g
Permits Base cells Updates conversion & éleyyog
PERMIT.TXT GR4xxxxx.000 .001 .002 .. Report & check

Xympa / Figure 15: Zeipd poptmong dedopévav ENC
ENC data loading sequence

Export Close

Chart Collection Status Report

All installed charts

ENC Update Status Report

Xympa / Figure 16: Avagopd evnuépmong ENC oe cvokev] TRANSAS
ENC update report on TRANSAS ECDIS

TN teprocotepes Tinpoopies / Further reading

¢ THO - standards S-57, S-63, S-66 and ECDIS maintenance: https://iho.int/en/standards-and-specifications
* IMO — ENC and ECDIS topic page: https://www.imo.org/en/OurWork/Safety/Pages/ElectronicCharts.aspx
* ADMIRALTY NP232 — ECDIS implementation, policy and procedures [23].
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QPA 9
Tpnon euriakng pe to ECDIS — AveOntipeg

Watchkeeping with ECDIS — Sensors

2.1.1 Opro am6doong TV arcOnTipov

Performance limits of sensors

AwOnmipog

Kvpror mepropropoi

Main limitations

GNSS (8éom)

COG/SOG

IIAdpn (yvpooko-
k)

ApopdpeTpo

Bvbopetpo

Xopig emavénon cvvnbog pepikd éog 15 m- pe DGNSS/SBAS
Mya pétpa. EEaptnon amd yeopetpio (HDOP), okioon kepaiag,
ovooeatpa, jamming/spoofing [13, 25]

YroAloyilovtar a6 To GNSS- Bopuvfddels g yopunin tayvmTas
n e€opdAvvon (smoothing) mpokarel kabvoTéPnomn GTIG GTPOPES
ZPaipa ToOTNTOG/TAATOVG, GPAALLO LETA OO ATOTOUOVS
eMypovg, ypdvog otabepomoinong. H dopveopiky moé&ido
(GNSS compass) ennpealeton and napeppforéc GNSS

Doppler (BvOov/vepo) 1 nhektpopoyvntikd (vepod)-:
emnpealeton omd Babpovounon, puoaiideg oépa, draywyn- divel
STW 1 SOG avdroyo. pe Tov TpOmTo

Béon mopmodékt (BuOioua), TayxdTnTo X0V, WYeLdONYX®, £OPOG

Unaugmented typically a few to about 15 m; with DGNSS/SBAS
a few metres. Depends on geometry (HDOP), antenna masking,
ionosphere, jamming/spoofing

Derived from GNSS; noisy at low speed, smoothing causes lag
in turns

Speed/latitude error, error after sharp manoeuvres, settling time.
A satellite (GNSS) compass is affected by GNSS interference

Doppler (bottom/water track) or electromagnetic (water);
affected by calibration, aeration, trim; gives STW or SOG
depending on mode

Transducer position (draught offset), sound velocity, false

déoung: petpd KAt oo To TAOI0, OYL UTPOCTA
Radar/ARPA

ektipnon mopeiog otdYOL
AIS

AIS- e&aptnon amd GNSS

Ykotewol Topeis , akpifela diomrevong (eEaptdtar and
yvpookomikn kot akpifeto CCRP), kabBvotépnon ARPA otnv

Ta dedopéva TPpoépyovtal and Tovg aetnTpeg ToL dAlov
mAoiov: AGON oTATIKOV dedOUEVMV: dEV EYOVV OAO TOL OKAPN

echoes, beam width, measures under the ship, not ahead
Shadow sectors, bearing accuracy (depends on gyro and CCRP
accuracy), ARPA lag in estimating target course

Data come from the other ship s sensors, errors in static data;
not all craft carry AIS; GNSS dependent

Mivakag / Table 5: AicOntipec mov cuvdéovtar oto ECDIS kot meplopiopoi tovg
Sensors connected to ECDIS and their limitations

2.1.2-2.1.3 Emoy1n KetdAAMA®V 0£00pUEVOV — ZOAARATO 0TAV 0L 01eONTPES OVGAEITOVPYOVY

Selecting appropriate data — Errors when sensors degrade

2.1.2 Emhoyn dgoopévev. O aSlopotikos emALYEL TV Ko
TIAAAN Ty Yo KaBe péyebog: my. SOG amd GNSS yia
ETA, STW a6 SpopOUETPO Y10, EKTIUNOT] PELLOTOG KoL Y10l
ARPA c¢ oyéon e 1o vepo, mAmpT and T yoporv&ida Le To
HKpOTEPO GOAUAL. H emAoyn Tpémet va KaTaypaQeToL 6T
pvBuon Kot va gtval yvwot o OAn TV opdda YEEUPOG.

2.1.3 Emdcivoon 1 dwekoni] asOntipov. Ot cuvéneieg
oto ECDIS:

o antoiewn 0€ong: Hyntikdg kon omtikdg cuvayeppuog, pe-

taPacn oe otiypo pe ovapétpnon (DR) ypnoponoid-

vtag mopeia Kot TovnTa — 1 afefordtta avéavet pe

oV (pdvo-

om@Aeln £vOEIENGS KaTevBLVONG: YavovTal Ypopu TA®-

pne, emtkdloymn radar kot ARPA- dgv yiverar DR-

o gmdAeln TaOTNTOG: OV yiverar DR ovte voloyiopodg

ETA an6 STW-

«TAYOUEVO» OEO0PEVA: TN TTOL dev AALACEL OALG ep-

eoviCetor og £ykupn — Wiaitepa emikivovuvo:

* spoofing: £yxvopn aAAd AaBog BEom — OAeg o1 Aettovpyieg
(anti-grounding, XTD) Bacilovtot og AdBog onpeio [13].
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2.1.2 Selecting data. The officer selects the appropriate
source for each quantity: e.g. SOG from GNSS for ETA,
STW from the log for estimating current and for water-
referenced ARPA, heading from the gyro with the smallest
error. The choice must be stored in the configuration and be
known to the whole bridge team.

2.1.3 Sensor degradation or failure. The consequences in
ECDIS:

* loss of position: Visual and audible alarm, change to
dead reckoning (DR) using heading and speed — uncer-
tainty grows with time;

loss of heading: heading line, radar overlay and ARPA
are lost; DR is not possible;

loss of speed: no DR and no ETA from STW;

“frozen” data: a value that does not change but is shown
as valid — particularly dangerous;

spoofing: valid but wrong position — all functions (anti-
grounding, XTD) work from the wrong point [13].
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tehevtaio GNSS

H neploym apepordnrag g 0éong DR peyaimver pe tov ypovo
The uncertainty area of the DR position grows with time

Yyfpo / Figure 17: Metdpoon oe avouétpnon (DR) petd and andreto. GNSS — oynpotikn avénon afefardotnrag
Change to dead reckoning (DR) after GNSS loss — schematic growth of uncertainty

2.1.4 ZXvuvayeppoli ko evosicerg asOnTipov

Sensor alarms and indications

To ECDIS &léyyet v gykvpotnta TV Oed0UEVOV TOV
AapBavet: kaOe mpotaon IEC 61162 @épet ofjpavon Kotd-
otoong (m.y. «A» éykvpo / «V» un €ykvpo) Kot abpotoua
eréyyov (checksum) [32]. Tomikéc edomomoelg: Position
lost / Position not valid, Heading lost, Speed lost, Position
difference (GNSS1-GNSS2), Different geodetic datum,
Depth below keel. Katd to BAM «d0e edomoinon £xet
npotepardtnTa alarm, warning 1 caution [35]. O aioua-
Tikog mpémet: (1) va avayvepicst v ewdoroinon, (2) va
gvromicel v attia, (3) vo petaPei o€ eVOAAOKTIKN TNyn 1
pébodo, (4) va evnuepmoet tov [TAoiapyo av arotteitar.

ECDIS checks the validity of the data it receives: every IEC
61162 sentence carries a status flag (e.g. “A” valid / “V” not
valid) and a checksum [32]. Typical alerts: Position lost
/ Position not valid, Heading lost, Speed lost, Position dif-
ference (GNSS1-GNSS2), Different geodetic datum, Depth
below keel. Under BAM each alert has the priority alarm,
warning or caution [35]. The officer must: (1) acknowl-
edge the alert, (2) identify the cause, (3) change to an alter-
native source or method, (4) inform the Master if required.

INa neprocotepeg minpogopieg / Further reading

* IMO MSC.401(95) and MSC.1/Circ.1575 (PNT): https://www.imo.org/en/KnowledgeCentre/IndexofIMOResolutio

ns/Pages/MSC-Resolutions.aspx

* Industry GNSS jamming & spoofing guidelines (2025): https://www.maritimeglobalsecurity.org/media/2cwigtc4/

2025- jamming-and- spoofing-2nd-ed-web.pdf

» Witherbys, ECDIS Procedures Guide 2026—2027 — sensor failure and DR/EP procedures [15].
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QPA 10

HOUR 10

Emowvovia amd eEotepikég 00peg ko pe arcOnm)peg
Data feed from ports and sensors

2.2.1-2.2.2 TpmTtedovca Kot OEVTEPEVOVGU TNYN GTIYROTOS — AvTOpaTY peTdfaon
Primary and secondary position source — Automatic changeover

2.2.1 Emboyn nyne. Zro ECDIS dnidvetol apotevovoa
(primary) mmyn 6€ong, Tov ypnotponoteitat Yo OAES TG AEt-
Tovpyieg, Ko dgvTEPEVOVGA (secondary), TOV TOPAKOAOV-
Ositon mopdAinia. To mpodTumo Omottel EvosiEn 6tav ot 6o
0éoeic drapépovy TePLocoTEPO amd Oplo mov opiletl o ypn-
otn¢ (position monitoring) [3]. H dgvtepevovsa nnyn npé-
meL, 6mov eivan dvvatd, va givar aveEapTnTn (GAAY kepaia,
GAAOG 0EKTNG): dVO OéKTES OTNV 1010 KEpaia deV TPOGTATED-
ovv and PAGPN kepaiag. Xe nepintmon spoofing dAot ot dé-
kteg GNSS pmopel va ddcovv v idwa AdBog Béon — ave-
Eaptnto péco eivarl povo To radar 1) 1 OTTIKN TOPOTHPNON
[13].

2.2.2 Avtépatn petdfaon oty devtepevovsa . Av n
TPWTEVOLGO TN YT YOl Kot Agttovpyia £cel evepyomoinOet,
to ECDIS petafaiver otn dgvtepedovoa Kot divel eldomoi-
nomn: av dgv vapyeL Eykvpn mnyn, tepva o DR (Zynua 18).
Metd ™ petdfoon o a&lopotikdg mpémetl vo, EAEYEEL OTL 1
véa 0éom eivarl cuvenng (Y®PIg «OApay») Kot Vo KoToypawet
T0 YEYOVOG,.
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2.2.1 Selecting the source. ECDIS is given a primary
position source, used for all functions, and a secondary
source monitored in parallel. The standard requires an
indication when the two positions differ by more than a
user-defined limit (position monitoring) [3]. The secondary
source should, where possible, be independent (different
antenna, different receiver); two receivers on the same an-
tenna give no protection against antenna failure. Under
spoofing all GNSS receivers may output the same wrong po-
sition — only radar or visual observation is truly independent
[13].

2.2.2 Automatic changeover. If the primary source is lost
and the function is enabled, ECDIS changes over to the sec-
ondary and gives an alert; if no valid source exists, it changes
to DR (Figure 18). After the changeover the officer must
check that the new position is consistent (no “jump”) and
log the event.
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Position Sensors
DGNSS / GNSS / DR /
Reference Target

<

SBAS / EGNOS
Integrity Monitor

SBAS Signal
Valid & Integrity OK?

Alert: SBAS Unavailable
Fallback to Raw GNSS

Kalman Filter
Multisensor Fusion

condary Source
Backup Priority

Filter Reliable?
AN

Alarm 2000
Filter Pos Unreliable

System Position =
Filtered Position

No / Unreliable

Automatic Changeover

Secondary Valid?

A Available?

Gyro + Log

Alarm: NO POSITION
Position Frozen

System Position =
Primary Source

System Position
Secondary Source

System Position =
Dead Reckoning

Alert 409/471
Position Source Change

Yympo / Figure 18: Aoy emhoyng mnyng 0éong kot avtopamg petapoong (coupaova pe IMO MSC.1/Cire.1575 kot IEC 61162-1)
Position source selection and automatic changeover logic (as per IMO MSC.1/Circ.1575 and IEC 61162-1)
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2.2.3-2.2.5 Xvotnuo avo@opas, 0vpeg 16060V Kot po1 0£00pUEVOV

Reference system, input ports and data stream

2.2.3 Xvotnpo avagopds ka0 aodntipa. o kébe at-
oOntpa Tpémel va. eivat yvooTod o€ TL avaeEpeToL: 0éon —
datum (WGS 84) kot 8éon kepaiog og ntpog CCRP: katev-
Buvon — aAnbnc M poyvnTiKn: ToyOTTA — MG TPOG TO VEPO
N tov PuBo, drapnkng/eykdpoia- Bdbog — kdT® and mopmo-
O€KT, KOTO amd Tpoémda 1 axd v empdveln (offset otnv
npotaon DPT) [32, 36].

2.2.4 @Vpeg e16660v. Kabe arcbntpog cuvdéetar o€ cuyke-
Kpévn Bvpa: oeprokn (IEC 61162-1/-2, m.y. 48001 38 400
baud) 1} dixtvo Ethernet (IEC 61162-450). H avrtictoiyion
Bvpo—aicOntipag opiletar KOTA TV EYKATAGTACT KO TEPL-
YpapeTOl 6TO 16TOPKO gyKatdotaong [32].

2.2.5 MopakoroVOnon kol omokwowkonoinen pos. To
nepiocotepa ECDIS éyovv mapdbupo mapakorovdnong Ov-
p®V (port monitor) 6ToL AIVOVTOL 01 TPOTAGELS (LIVOOTOL)
OMOG AmooTEAAOVTOL amd Tovg aucOntpes. Kdbe mpotaon
Eexwad pe $ 1 !, éxel tavtdotTa amoctoréa (talker, m.y. GP,
GN, HE, VD, SD, Al), tomo (n.y. GGA), nedio yopiopévo
HE KOppo kat dBpotopo eAéyyov petd to * (Zynqua 19) [36].

talker+tomog
talker+type

35°31.204°N
latitude

2=
Sfix quality

2.2.3 Reference system of each sensor. For each sensor it
must be known what it refers to: position — datum (WGS 84)
and antenna position relative to the CCRP; heading — true or
magnetic; speed — through the water or over the ground, lon-
gitudinal/transverse; depth — below transducer, below keel
or below surface (offset in the DPT sentence) [32, 36].

2.2.4 Input ports. Each sensor is connected to a specific
port: serial (IEC 61162-1/-2, e.g. 4800 or 38 400 baud) or
Ethernet network (IEC 61162-450). The port—sensor assign-
ment is set at installation and documented in the installation
record [32].

2.2.5 Monitoring and decoding the data stream. Most
ECDIS have a port monitor window showing the “raw” sen-
tences. Each sentence starts with $ or !, has a talker iden-
tifier (e.g. GP, GN, HE, VD, SD, Al), a type (e.g. GGA),
comma-separated fields and a checksum after the * (Fig-
ure 19) [36].

DGNSS

HDOP 0.8 checksum

$GNGGA, 093015.00, 3531.2040,N, 02401.4120,E, 2, 14, 0.8, 12.3,M,23.1,M,3.0,0123 *6D

@pa UTC 09:30:15
UTC time
$HEHDT, 071.5,T*2C

$GNVTG,073.0,T,,M,12.4,N,23.0,K,D*14
$GNDTM, w84, ,0.0,N,0.0,E,0.0,W84*71

024°01.412’E
longitude

14 dopugdpor VoG, yeoedés, nhikia S1opd., sTabpog
satellites altitude, geoid, corr. age, station

wAopn 071.5° aAnbng and yvpo (HE) / true heading from gyro

COG 073.0° T, SOG 12.4 kn, D = dopopikd

datum WGS 84, undevucy petatonion / zero offset

Yympo / Figure 19: Anoxwdikonoinon npotdoenv IEC 61162-1 / NMEA 0183 (napodeiypata pe cwotd checksum)
Decoding IEC 61162-1/ NMEA 0183 sentences (examples with valid checksum)

2.2.6-2.2.7 A&wmortia etloayopevov Tina@y — AdBog emroyn 00pag

Reliability of input values — Wrong port selection

2.2.6 A&omioTtia. O a&lopatikodg eAEyyel OTL Ot TIHES glval
roykég kot ovvereic petasd toug: 1 SOG ocvpeomvel e
STW =+ pedpa; 1 COG pe v mAopn £ mapékkiion; To Pa-
00og tov Pubopétpov pe tov xaptn; H dpa GNSS pe 10 porot
TOL TAOIOV;

H évdei&n «valid» (éykvpo) dev onpaivel «<6OGTOY.

2.2.7 AdBog BVpa. Av évog aicOnthipag aviloTo loTtel og
AGBog B0pa ) AdBog poAO, TO OTOTEAEGLATA LITOPEL VOL EIVaL:

* kaBolov dedopéva (cuvayeppog),

* dedopéva amd GAho Opyovo (m.y. TAGPN amd TN poyvi-
TIKN ovTi TG Yupormv&idag), 1

* gvailayn GNSS1/GNSS2 @ote 10 ECDIS va Osmpei
TPOTELOLGO T AYOTEPO AELOTIGTN TNYY.

H debtepn o 1 Tpitn mepintmon dev divovv wavto alarm —
gvtomifovTatl povo pe Ereyyo.
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2.2.6 Reliability. The officer checks that values are plau-
sible and consistent with each other: does SOG agree with
STW = current? COG with heading + drift? Echo-sounder
depth with the chart? GNSS time with the ship’s clock? A
“valid” flag does not mean “correct”.

2.2.7 Wrong port. If a sensor is assigned to the wrong port
or role, the results may be:

* no data at all (alarm),

* data from another instrument (e.g. heading from the mag-
netic compass instead of the gyro),

» or GNSS1/GNSS2 swapped so that ECDIS treats the less
reliable source as primary.

The second and third cases do not always raise an alarm —
they are found only by checking.
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General | Radar seftings | Time Zone] License Info] COM Trace|

Connected sensors;  Port: Trace:
>POS! gpsl §GPGES; 134516.73;00.0,00.0,,02;,, 6D
‘ rost | ‘ WS1COM 6 ‘ > POSH gpst $GPGGA, 134516.73,2655.31024,5,05334.86520,, 1,04, 1.0,,,,,10.0,0000%50
>POS1 gpst $GPGLL,2655.51024;5,05334.66520,E, 134516, 73,A,472
‘ POST gps ] ‘ WS4 COM 6 ‘ >POS1 gpst $GPOTM, W84 151, WET4A
> POS gpst $GPVTG,059.6,T,,,17.8,N,32.3,K,A%4C
‘ POS2 gps2 I ‘ W32 COM 7 ‘ > POSE gpsl $GPGES, 134517.73,00,0,00.0,,04;, *64
>POS1 gpsl §GPGEA, 134517, 73,2655.30779,5,05334.6702L,E,1,04,1.0,,,,,10.0,0000%57
‘ POs2 I { WS1COM 7 w P05 gpsl $GPGLL,2655,30779,5,05334.6702 L E, 13451773, 8,878
‘ oS » I ‘ RN CONE ‘ >POSE gpst FGRDTM,WEH, ..., WEH*4A
: : »POS1 gpst $GPYTG,060.2,T,,,17.8,,32.3,K,A%42
‘ LOG1 log ] ‘ W52 COM 11 ‘ >P?51 gpst $GPGES, 134518.73,00.0,00.0,,07,,, %66 _ -
>POst gpst $GPGGA, 134518.73,2655.30538, 5,05334,67524,E, 1,04,1,0,,, 10,0, 0000¥SF
‘ LOGT Ing I ‘ WS1 COM 11 ‘ >POSL gpsl $GPGLL, 2655, 30538,5,05334,67524,E, 1 34518.,73,8,4%70 7l
N il

yfpa / Figure 20: [apdBvpo mapakorovdnong Bupdv (port monitor) 6Tov TPOGOUOI®TNH
Port monitor window in the simulator

INo teprocotepeg minpogopies / Further reading

 NMEA 0183 /IEC 61162 overview: https://www.nmea.org/

» IEC webstore (IEC 61162-1, -450): https://webstore.iec.ch/

* IMO MSC.530(106)/Rev.1 — sensor and position monitoring requirements: https://wwwcdn.imo.org/localresources/
en/KnowledgeCentre/IndexofIMOResolutions/MSCResolutions/MSC.530(106) .pdf
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QPA 11

Emoy yoptov

Chart selection

HOUR 11

2.3.1-2.3.2 M¢£00001 9OpTOGNGS KO EMAOYNG YOPTOV — XQaipata Lavlaopévig emAoyig

Methods of loading and selecting charts — Errors from wrong selection

2.3.1 M£00odot emroyic. To ECDIS mpocpépovv cuvibmc:

* gutépatn eopTeon (auto-load): eppaviCetar o ENC pe-
YoAOTEPTG KAIpaKaG ToV KaAdTTEL T BEom Tov TAoioL N
70 KEVTPO TNG 000VNS:

* YEPOKIVITY EMAOYY] OO KATAAOYO KEMDV 1) IO XAPTN
emokomnong (catalogue / chart index)-

* gmhoy) pne Tov dgiktn (cursor) e onpeio g 006vNC:

o gmAoYN] KOTA p1Kog dradpopng: OA To KEALQ TTOV Té-
LVEL 1] SLOOPOT — YPNOIUO GTOV EAEYXO AOELDMV KOt EVN-
LEPDOCEDV TPV OO TO TOEIOL.

H ewova cvvtibetor amd moAld keAd Tovtdypova: o€ Kabe
onpeio ypnotponoteitol To ke pe v KoAdtepn dtabéoiun
KApaka yo Ty Tpéyovca KMok aneikoviong [17].

2.3.2 AavBaopévn emhoyn. Av anewkoviletol KeAl pukpo-
TepNg KAipaKag amd 1o O00E010: AElmOVY AETTOUEPELES
AOY® yevikevong (pepovopévol kivovvol, Pubopetpnoetg,
BonOMpata), ot wooPabeic sivar eopaivpéveg kot o €ley-
%0¢ Owdpoung pmopel vo pun «dev» kivovuvo. Avtictpoga,
N neyébovvon evog kehol wépa amd v KAipaka cOviagng
(overscale) divet yevon| evtvmwon axpifelog [7].

2.3.1 Selection methods. ECDIS normally offers:

» automatic loading (auto-load): the largest-scale ENC
covering own ship’s position or the screen centre is
shown,;

* manual selection from the cell list or from an overview

chart (catalogue / chart index);

selection with the cursor at a point on the screen;

selection along the route: all cells crossed by the route

—useful for checking permits and updates before the voy-

age.

3

The picture is composed of several cells at the same time;
at each point the cell with the best available scale for the
current display scale is used [17].

2.3.2 Wrong selection. If a smaller-scale cell than the one
available is displayed: details are missing because of gen-
eralization (isolated dangers, soundings, aids), contours are
smoothed and the route check may not “see” a danger. Con-
versely, enlarging a cell beyond its compilation scale (over-
scale) gives a false impression of accuracy [7].

Oéon vy potoypapia / Photo placeholder
figures/h1l sximal.jpg

Zyfqpa / Figure 21: H {610 d10dpopun| o€ KeAl pkpfg Ko neyding kiipokag: 1 0paAog tpoefoyr Kol T0 VOAylo Qaivovtol Lovo 6To KeAl
peydang kAiponcog (oymuotucd)
The same route on a small- and a large-scale cell: the shoal spur and the wreck appear only on the large-scale cell (schematic)

2.3.3 Emnideién evnuepooemv ko £reyyos 6to SENC

Displaying updates and checking their inclusion in the SENC

Metd omd kébe evnuépwon o aEIOUATIKOG ELEYYEL:

* oIV avaPOPd POPTMOENG OTL OAEG OL EVILEPDGELS £Y1-
vav dekTég (kapio andppiym):

* 0TO GTOPIKO KEMOV TNV £KS0GMN KOl TOV TEAELTOIO
apOud evnuépwong:

* OTTIKG, Le TN AELTOLPYIOL EMIGNUOVONG EVIUEPDCEDV
(update review/highlight): ) PresLib 4.0 eiofjyaye €1dtk6d
obvpporo mov deiyvetl T Béom TOV AVTORATOV EVIIILEPD-
oewv ENC [17].

After each update the officer checks:

+ in the loading report that all updates were accepted (no
rejections);

« in the cell history the edition and the latest update num-
ber;

« visually, with the update review/highlight function: Pres-
Lib 4.0 introduced a specific symbol that marks the loca-
tion of automatic ENC updates [17].
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[dwiitepn Tpocoyn o€ EVNUEPDOELS TOL APOPOLV TN dla-
dpour Tov mAoL: TPEMEL Vo, EAeY)OOVV pio-pio Kot Vo KoTo-
YpapoOv cOppava pe o SMS [7].

Special attention to updates affecting the voyage route: they
must be checked one by one and recorded according to the
SMS [7].

2.3.4 Kiipoxa peyorvtepn (overscale) 1 pikpotepn (underscale) Tov kavovikov

Overscale and underscale

Overscale: 1 KAipoka omekovIong eivor ueyaldtepn amd TV
KAipaka cvvTagng tov keaoo (m.y. kel 1:50 000 anewovile-
tou 670 1:12 500 = x4). To ECDIS bivet évdeién «overscaley
Kat, 0oL 6Ta OPlo. KEMMY GUVVTAPYOLV ddOUEVA SLopO-
PETIKNG KAlpokag, eueovilel potifo kabeTtv ypappdv
(overscale pattern) otnv meployn pe o dedOUEVOL PIKPOTE-
png KAipaxag (Zynua 22) [16, 17].

Underscale: n kiipoko ameikoviong tvor uixpotepn omd
gkeivn Tov dabéouwv dedopévav: 1o ECDIS divel évoeién
ot vrapyet ENC peyaivtepng kAipakog (larger scale ENC
available) yio ™ 6¢om tov mhoiov. Xe underscale, Aoy®
SCAMIN, moAAd avtikeipeva dev eppavitovror (Qpa 14).

Overscale: the display scale is /arger than the compilation
scale of the cell (e.g. a 1:50000 cell shown at 1:12 500 =
x4). ECDIS gives an “overscale” indication and, where data
of different scales meet at cell boundaries, shows a pattern
of vertical lines (overscale pattern) over the area with the
smaller-scale data (Figure 22) [16, 17].

Underscale: the display scale is smaller than that of the
available data; ECDIS indicates that a larger-scale ENC is
available for own ship’s position. At underscale, because of
SCAMIN, many objects are not shown (Hour 14).
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Iyfqpa / Figure 22: Mortifo overscale 6to 6p1o keAMdV d10popeTikng KAipakag Kot £voelén peyébuvong (oympuotikd)
Overscale pattern at the boundary of cells of different scale and overscale indication (schematic)

2.3.5 Xapteg mov ogv givar o WGS 84
Charts not referenced to WGS 84

‘O)rot o1 ENC oyedualovror e WGS 84. Opwg RNC 1 ma-
AooTEPOL YAPTEG UTOPEL VO avopépovtal og Tomikd datum.
To ECDIS npémet va divel coveyn vy otav o yaptng
dev avapépetar oe WGS 84 [7].

O a&iopotikdc mpénel va yvopilel ™ dwopboon (datum
shift) mov avaypdeetar oTov yépn, va eAéyyet e radar Kot
OmTIKG Ko va ov&dvet ta meplfdpio acpaieiag. Eniong, av
0 6éktng GNSS otélvel Béom oe dAAdo datum, divetor cuva-
vepuog «different geodetic datum» (Qpa 7).
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All ENCs are in WGS 84. RNCs or older charts, however,
may be referenced to a local datum. ECDIS must give a con-
tinuous indication when the chart is not referenced to WGS
84 [7].

The officer must know the datum shift printed on the chart,
check with radar and visually, and increase the safety mar-
gins. Also, if the GNSS receiver sends a position in another
datum, a “different geodetic datum” alarm is raised (Hour
7).



ECDIS — A06 | Xyoln [Thogpyov [TEPIEXOMENA / CONTENTS

TN eprocétepeg TAnpogopics / Further reading

» THO S-52 PresLib 4.0 — overscale, update highlight symbols: https://iho.int/en/standards-and-specifications
* IMO MSC.1/Circ.1503/Rev.2 — chart selection, RNC datums: https://wwwcdn.imo.org/localresources/en/OurWork
/Safety/Documents/IM0%20Documents%20related%s20to/MSC.1-Circ.1503-Rev.2.pdf
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QPA 12
IIAnpogopieg yopt®@v — Alhayn pvOpnicemv (I)

Chart information — Changing settings (1)

HOUR 12

2.4.1 Asgrtovpyieg mapakorovdnong mhov, SOKIUN EAYRAYV, ETITESQ YP1OTN

Monitoring functions, trial manoeuvre, user-defined layers

O1 Baoikég Aettovpyles mov XpNoLUOTOLEl 0 AELMUATIKOS PU-
AOKNG:

* MMapaxorovOnen otiypatog kol wopeiog: 0<om, olev-
Bvuvon, COG/SOG, XTD, andotoom Kot xpdvog HEXPL TO
emopevo waypoint (WOP) (Qpa 2).

* Anuovpyia kot S16pOmon dradpoun|g: pe Tivaka 1 ypa-
@ oty 006vn (avaivtikd oto Kepdlato 3). Mo dia-
dpoun mov dopBdbnke mpénel va CavaesleyyBei (route
check) mpwv evepyomomOei.

o Aoy eMyp@v (trial manoeuvre): TPOCOLOUDVEL LLL0L

aAloyn| mopeiag 1/t TovTnTas, Le Kafvotépnon Evap-

ENG oVUE®VA pE To EMKTIKG oTOtYEl0 TOV TAOTOV, KOt dEl-

yvel Tov Oa Bpebel To TAoio — kot ot otdyor ARPA/AIS

— og oyéon pe kwdvvoug (Zynpa 23). Katd ) dokyn

TPETEL VO DTLAPYEL AN EvOEEn OTL 1) eucdvaL dev gtvat

TPOLYLLOLTIKT).

Exinedo ypfiotn (user-defined / mariner’s objects):

vpapupés aopadeiog (clearing lines), meployég «no-goy,

ypappég moapdAiniov deiktn (parallel index), omueio
wheel-over, onpeudoelg kewévou (Zynua 24). Mropovv
va pufpetovy va divouv eldomoinon kot amodnkevovot

oc user chart [16, 37].

The main functions used by the officer of the watch:

 Position and course monitoring: position, heading,
COG/SOG, XTD, distance and time to the next waypoint
(WOP) (Hour 2).

* Route creation and correction: in a table or graphically
on screen (detailed in Chapter 3). A corrected route must
be re-checked (check route) before it is activated.

» Trial maneuver: simulates a change of course and/or

speed, with a start delay according to ships’ maneuver-

ing characteristics, and shows where the ship — and the

ARPA/AIS targets — will be relative to dangers (Fig-

ure 23). During the trial there must be a clear indication

that the picture is not real.

User-defined layers (mariner’s objects): clearing lines,

“no-go” areas, parallel index lines, wheel-over marks,

text notes (Figure 24). They can be set to give alerts and

are saved as a user chart [16, 37].
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Xyqpa / Figure 23: Aok eMypod: otpo@n Apiotepd
Trial manoeuvre: Port turn
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«  View-Options
Chart Common Page 2/2
Depth
Shallow Contour 5 m
Safety Depth 11 m
Safety Contour 11 m

Deep Contour 15 m
~ Four Shades

Shallow Pattem
~ Shallow Water Dangers

Tyfpo / Figure 24: Eninedo xpnot: meployég «no-go» pe ypoppés acpoleiog el mpootebet éva Safety Contour yia va vmodei&et ta

opla TV pkpotepov Babav and to Babog aceaieiog 10,3 m. H ypapun oxedidletar dote va aprivel £va teptddpto omod TG EMOUEVES

Swbéoyes Bubopetprioeis Babovg dimha og Pabn pucpotepa amd 10,3 m. ‘Evag kdxhog mpootibetat yio vo Tovicel Toydv omopovopuéve.
emcivouva Baon. Avtég ot ypappég kat ot KOKAOL TPETEL Vo, Ex0VV gvepyomompévo o Xapaktnpiotiké Danger Kivdvvov oto pevod

Mariner Added Objects yia va dtaceoliotet 61t Oa mapdyovv domoinon

“”no-go” areas defined by safety lines, a Safety Contour has been added to indicate the boundaries of depths shallower than

the 10.3 m safety depth. The line is drawn to maintain a margin relative to the next available depth soundings adjacent to depths of less
than 10.3 m. A circle is added to highlight any isolated hazardous depths. The "Danger” attribute for these lines and circles must be

enabled in the "Mariner Added Objects” menu to ensure they trigger an alert.

User layer:
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2.4.2 IIimpogopicg yopTtoypaPnuévav avtikelpévoy (pick report)

Information on charted objects (pick report)

Me emloyn onueiov pe tov dgiktn (cursor picking) to
ECDIS eppavilel 6ho. 10 avTIKEIpPEVA KO TO YOLPOKTNPL-
oTwd T0vg og eketvo to omueio [3]. Eivor o povog tpod-
oG Vo, dofacTOVV TANPWC, T.).: YOPAKTNPLOTIKG GAPOV
(xpodpa, mepiodog, epPédeta, Topeic), fdbog ko modTnTa BA-
Bovg vavayiov, meplopiopot meproyng, CATZOC, nuepoun-
vieg 1oyvoc. Eivar emiong n Aoon dtav eppaviletar dyvooto
ovppodro «?» [7]. To pick report dev Aertovpysi o RNC.

By picking a point with the cursor, ECDIS displays all ob-
jects and their attributes at that point [3]. It is the only
way to read them fully, e.g.: light characteristics (colour, pe-
riod, range, sectors), the depth and depth quality of a wreck,
area restrictions, CATZOC, validity dates. It is also the
workaround when an unknown “?”” symbol is displayed [7].
Pick report does not work on RNCs.

yfqpa / Figure 25: Pick report yio onpaveipa: OAo. ToL OVTIKEIHEVO KO YOPAKTNPIOTIKG GTO EMAEYHEVO GUEID (EVOEIKTIKES TIHEG)
Pick report of a Beacon: all objects and attributes at the picked point (indicative values)

2.4.3 Ilog alrdler ) mapovoioon TOV TANPOPOPLOV YapTY pe TN 0Eon ToV TAOIOV
How the presentation of navigational marks changes with own ship s position

Opiopéveg ametkovioelg e€aptmvtat amd ) Béon N 115 pub-
piogig tov TAoiov:

* Topeig @apov: ta 6pla Topé@V eREavifoviol o€ [KPO
pfikog 1 oe mAnpeg unkog (full light sectors): pe mAn-
PEG UNKOG 0 OELMUATIKOG PAETEL AUECWHS GE TOLOV TOUEN
(Aevid/KkoKKIVO) Bpicketon To TAoio (Zynpa 26).

* Mepovopévor kivovvor: eppavifovtal [e To E101KO GOU-
BoAo kvdvvov povo otav givar pnyodTEPOL OO TNV 1G0-
Babn aopareiog kol Ppiokoviotl o «acain» veph: av
aArdEer M T aceoieiog, oAAGlel Kou M amewkdvion
[17].

* Emoyn keMov: kabmg to mhoio kiveitat, to ECDIS ai-
AGCel autopata KeEAA, Gpa Kot TO EMITEDO AETTOUEPELNG
Tov fondnudrtov.
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Some presentations depend on own ship’s position or set-
tings:

 Light sectors: sector limits are shown short or full length
(full light sectors); with full length the officer sees at once
which sector (white/red) the ship is in (Figure 26).

* Isolated dangers: shown with the special danger symbol
only when shallower than the safety contour and located
in “safe” water; if the safety value changes, the presenta-
tion changes too [17].

* Cell selection: as the ship moves, ECDIS changes cells
automatically, and so does the level of detail of the aids.



ECDIS — A06 | Xyolq [Thowdpyev

[TEPIEXOMENA / CONTENTS

Xovropor Topeic / short sectors

[

IDAperg Topeic / full sectors

KOKKINOX

Xyfqpa / Figure 26: Topeilg odpov: pe minpeg unkog eaiverol apéows 6Tt 1o TAoio £ival 6Tov KOKKIVO (emikivouvo) Topéa
Light sectors: with full length it is immediately clear that the ship is in the red (danger) sector

2.5.1-2.5.3 ’Ekgyyou, pevov pvOpicemv, evoeiels KaTtaoTaong

Tests, settings panels, status indications

2.5.1 Xepoxkivntor éheyyor. O a&lopaTikOg TPETEL VOL LUTTO-
peiva eléy&et: (o) To VMK péom Tav self-test / system test:
(B) o trackball ko1 To TANKTPOAGYLO: (V) TO OEOONEVE TOV
aeOnTipov péoo port monitor kot GOYKplong pe ta op-
yova: (8) to dedopéva yaptn — m.y. pe to «ECDIS Chart
I» (vmdpvnuo GA®V TV GUUBOA®Y) 1 T0. GLVOAX SOKLUMOV
ITHO S-64 [38]. To ECDIS npénet va divet £vdeien otav amotuyydi-
vouv 1a self-test [16]. Ot éleyyot emddoemv TG £TOPELNG LTOPOVV
va Pacilovtor otig odnyieg CIRM (Comité International Radio-
Maritime) ECDIS Performance Testing (GL-001) guidelines [14].

2.5.2 Mevob epyacidv kot pevov minpogopidv. Ot
pvBuicelg opodomowobvior oe pevov (task  panels):
XopTnG/omekovion, ao@daieln, Swdpoun, oeOnTnpes,
radar/AIS, cvvayeppoi (Zynuo 27). Modréd ECDIS emipé-
movv amofnkevon mwpoik pvbuicewv avd @daon tagdov (w.y.
«Open sea», «Coastaly, «Port approach»)- to npo@il mpémer va
taupraovv pe T 0dnyieg Tov SMS kan Tar Standing Orders.

2.5.3 Evositeig katdaotaong. Zopoova pue to BAM, kdbe
glvonoinon xel mpoteparoTNTa (alarm, warning, caution)
KOl KOTAoTOoN (EVEPYN—UN OVOYVOPICUEVT, EVEPYT—
KOTOGLYOOUEVY], EVEPYN—OVAYVOPIGUEVT, OlopOmpévn—un
ovayvopiopévn). H kotdotaon @aivetar pe ypdupo, cuporo
ko avoropnrr (TTivaxag 6) [35].
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2.5.1 Manual tests. The officer must be able to test: (a) the
hardware through the self-test / system test; (b) the track-
ball and keyboard; (c) the sensor data via the port moni-
tor and by comparison with the instruments; (d) the chart
data —e.g. with “ECDIS Chart 1” (legend of all symbols) or
the ITHO S-64 test datasets [38]. ECDIS must indicate when
the self-test fails [16]. Company performance checks can be
based on the CIRM (Comité International Radio-Maritime)
ECDIS Performance Testing (GL-001) guidelines [14].

2.5.2 Task panels and information panel. Settings are
grouped in task panels: chart/display, safety, route, sensors,
radar/AIS, alerts (Figure 27). Many ECDIS allow saving set-
tings profiles per voyage phase (e.g. “Open sea”, “Coastal”,
“Port approach”); profiles must match the SMS and the
Standing Orders.

2.5.3 Status indications. Under BAM, each alert has a
priority (alarm, warning, caution) and a state (active—
unacknowledged, active—silenced, active—acknowledged,
rectified—unacknowledged). The state is shown by colour,
symbol and flashing (Table 6) [35].
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Chart ‘ | Safety ‘ ‘ Route

Sensors | ‘ Radar ‘ ‘ Alerts

PuOpiosig acareiog / Safety settings

IooPabng acpaleiog / Safety contour X 4 anoyphoeig Babovg / four shades

=%
5|8

Bdbog acpadeiog / Safety depth 4 X Mortifo pnydv / shallow pattern
Pnyn 1ooBabng / Shallow contour 10 m X Kivdvvor oe pnyd / isol. dangers shallow
Bobid 1ooPabric / Deep contour 0 O Anevepyomoinon SCAMIN / SCAMIN off

Look-ahead yp6vog / Look-ahead time 6 min TIpogil / Profile: Coastal

(9]
B

‘Opro XTD / XTD limit 0.2NM

H 100fa0k¢ 15 m emiéyOnke avtduara. dev vmdpyer 14 m otny ENC — enduevy fabbtepn. Apply

Xyfqpa / Figure 27: Evdewktikd pevov pubuicenv aceaieiog (oxnpotikd — ke kotaoKevaotig Stopépet)
Indicative safety settings panel (schematic — each manufacturer differs)

TpoteparoTnTa Inpoocia — gvépysia Meaning — action

Alarm (koékKwvo,  Amortel GUEST) TPOGOYN KO EVEPYELD Y10l AGPAAELD Requires immediate attention and action for safety (e.g.
nynTod) (.. d1€Aevom 16oPabovg acpoleiog, anmAglo 0¢ong) crossing the safety contour, position lost)

Warning  (mopto-  Xpeldletor TpoeLAAKTIKN TPOGOYT|: oV OgvV Needs precautionary attention; if not acknowledged, it
KOAL) AVOYVOPIOTEL, ETAVAIAAUPAVETOL 1] KALOKOVETOL repeats or escalates

Caution  (xitpwvo, Evnuépmon ya katdotaon mov o&ilel mpocoyn Awareness of a condition that deserves attention

Xopig Mxo)

Mivaxag / Table 6: IIpotepardtnreg eldonomoemwv katd BAM (MSC.302(87)) — cuvontikd
Alert priorities under BAM (MSC.302(87)) — summary

®¢on o oTrypotumo omd tov mpocopowwt ECDIS g Zyoing
Placeholder for a screenshot from the school’s ECDIS simulator

figures/hl2 pick report.png

Tynpa / Figure 28: Pick report otov mpocopoiowth yio vowdyto ot Stodpoun
Simulator pick report of a wreck on the route

I teprocotepes Tinpoopies / Further reading

+ IMO MSC.302(87) — Bridge Alert Management: https://www.imo.org/en/KnowledgeCentre/IndexofIMOResolutio
ns/Pages/MSC-Resolutions.aspx

» THO S-64 test datasets and ECDIS Chart 1: https://iho.int/en/standards-and-specifications

» Witherbys, ECDIS Passage Planning and Watchkeeping (2024) — user charts and monitoring [37].
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QPA 13
Alhayn pvOpicewv (IT) — KAipokeg yoptov

Changing settings (I1) — Chart scales

HOUR 13

2.54 AdaOn gppnveiog Aoym L4Bovg TIPOV ao@ureiog

Misinterpretation caused by wrong safety values

Ot tyég acpareiog aAralovv Tov YpouATIGUO TG BdAnc-
GOG, TNV ELPAVIOT] KIVOUV®V KOl TOVG GLVOYEPLLOVS. ZLvi O
AGON:

* Ioofadng aocpareiog ToOAd pnyN: vepd mOL dev emap-
KOOV Y10 TO TAOL0 Qaivovtol «Oo@aAr» Kot dgv divetal
ouvayeppog (Zynua 29).

* Ipogmroyn 30 m ov dev GAAAEE: Y10l LuKkpo TAOiO TPO-
KaAel vepPoiikovg cuvayeppovg 0 Kivouvog givat o
a&lopoTIKOG Vo Tovg ayvoel 1| va Tovg otydoet (alarm
fatigue).

* BdBog aopareiog # 16oPabig acpareiog: av o fdbdog
acoAieiog etvan pkpoTePO, emikivovveg fubopetpnoetg
gpoavifovral ykpt cov 0oQOAEIG.

* 2 amoYPAOGELS YOPIG LOTIPO pNYdV TN VOyTaL: ToL prYdL Stot-
Kpivovtat SOGKOAA.

* Mepovopévor Kivouvor 6€ piyd vepa amevepyomoné-
vot, 1 omewkdvion povo Display Base.

Emumdéov, av n i mov ewonydn (m.y. 14 m) dev vrdpyet
omv ENC, to ECDIS ypnoonotet v endpevn Babotepn
SwBéoyn woofabn (m.y. 15 1 20 m) — n amewdvion pmwopel
EMOUEVOG Vo, aALALEL oo KeM o€ kel [17].

Safety contour =5 m (La0og / wrong)

23

20
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A\ 34
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Safety values change the colouring of the sea, the display of
dangers and the alarms. Common mistakes:

* Safety contour too shallow: water that is not enough for
the ship appears “safe” and no alarm is given (Figure 29).

* Default 30 m left unchanged: for a small ship it causes
excessive alarms; the risk is that the officer ignores or
silences them (alarm fatigue).

» Safety depth # safety contour: if the safety depth is
smaller, dangerous soundings are shown grey as if safe.

* 2 shades without the shallow pattern at night: shallow
water is hard to distinguish.

* Isolated dangers in shallow water switched off, or Dis-
play Base only.

In addition, if the value entered (e.g. 14 m) does not exist in
the ENC, ECDIS uses the next deeper available contour (e.g.
15 or 20 m) — the display may therefore change from cell to
cell [17].

Safety contour = 15 m (cwoté / correct)

20
J
o\
-~ 84 10

ALARM: crossing safety contour

Xynpa / Figure 29: [Thoio pe fodiopo 11 m ko Sradpopr og vepd 8—12 m: pe 10oPobn aceareiog S m n meployn OIVETOL ACPAANG Ko
dev divetar cuvayepprog (oynuoTicd)
Ship with 11 m draught on a route in 8—12 m water: with a 5 m safety contour the area looks safe and no alarm is given (schematic)

2.5.5-2.5.6 PvOmon iyvoug — Kataypapn ta&iotod

Track settings — Voyage recording

2.5.5 Mnkog ko axpipela iyvovg. To ECDIS enpavilet
T0 iyvog (past track) amd TV TPOTELOLGO KOL, TPOULPE-
TIKA, amd Tn OgVuTEPELOVSO TTNYN, UE TOVTOHTNTO YPOVOV
[3]. O yeprotc pubuilet: didpketa ixvovg oty 006vn (.y.
1-24 h), ddotnpo derypatoinyiog (w.y. 10 s éog 1 min)
Kot SaoTNHe oNpadtdv xpovov. Mikpd ditdotnpa divel Ko-
ADTEPT OMEIKOVIOTIKT AETTOUEPELD GTOVG EAMYLLOVG: LEYOAO
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2.5.5 Track length and accuracy. ECDIS shows the past
track from the primary and, optionally, from the secondary
source, with time marks [3]. The operator sets: track dura-
tion on screen (e.g. 1-24 h), sampling interval (e.g. 10 s to
1 min) and time-mark interval. A short interval gives detail
in manoeuvres; a long interval “straightens” the turns. The
track immediately reveals position jumps caused by spoof-
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Swotpo «e€opardvery TG otpoeéc. To {yvog amokaAd-
ntel apéomg ahpoto Béong amd spoofing M aAlayn mnyng
(Exfpe 30).

2.5.6 Kataypopn to&owod (voyage recording). Katd to
npotuna, o ECDIS pénet va amodnkedet kot va avamopd-
YelL T oTolEln TV TEAELTOIOV 12 ®PpAV e dooTaTa
1 Aemtov (ypdvog, BEom, katevBuvon, TayvTNTe) KaBMG Kot
Ta gmionpa dgdopéva mov ypnoyomomdnikay (Tnyn, k-
doorn, nuepounvio, keAl, 10TOpIKO evnuepOoemv). Emiong
Kataypdeel To TANPEG ixvog 6Aov Tov Ta&dov pE TOVTO-
T YPOVOL, 0 SLUOTHHATH Oyl LEYOADTEP TV 4 ®POV.
H kotaypoaen dev mpémet va pmopei va aliowwbel [3, 16].
Xpnowonoteitar yio avorapayoyn (playback), yio épgvva
atuynubrov kot yio tovg eAéyyoug amd PSC.

ing or source change (Figure 30).

2.5.6 Voyage recording. According to the standard, ECDIS
must store and reproduce the data of the last 12 hours at
I-minute intervals (time, position, heading, speed) together
with the official data used (source, edition, date, cell, update
history). It also records the complete track of the whole
voyage with time marks at intervals not exceeding 4 hours.
The record must not be able to be manipulated [3, 16]. It
is used for playback, accident investigation and PSC inspec-
tion.

0942

0930 GNSS1
/7

GNSS2 / radar fix

aApa B¢ong 0.8 NM oe 10 s
position jump 0.8 NM in 10 s

Iyfqpa / Figure 30: Tyvog pe onpadia ypovov: to dAipo g tpmtevovoas nnyng (GNSS1) kot 1 amdhion amd ) devtepevovoa/radar
detyvouv mbovo spoofing
Past track with time marks: the jump of the primary source (GNSS1) and the divergence from the secondary/radar indicate possible

spoofing

2.6 Khiipokeg yoptav

Chart scales

2.6.1 Arhayn khipokag 006vne. T'iveton og Pripata (m.y.
1:5000 ... 1:3000000) 1 ®g gvpog oe v.u. [3]. Kabe ai-
Aayn emnpealet mowa avrtikeipeva gpeoavitovior (SCAMIN)
KoL 010 KEM yp1olLOTOIEiTOL.

2.6.2 Avtopatn khipoka. Me pio evépyein o ECDIS emt-
oTpéPel 0TV KAipaka oOvTadng (compilation scale) tov ke-
A0V — dnAadn eppovilel Ta dedopéva OTMG GTO KTPOTVTO
a6 to omoio cuvtdydnkav. Opicpéva ECDIS éyovv kot aw-
Topatn oAAoyn KAHOKAG aviAOYo e TNV TayVTNTA 1| TV
amOGTACN Amd KvOHVOUG.

2.6.3 Emmp6c0cteg minpogopisg khipakag. KAipaxao kot
€0pog 610 mAaiclo TAnpoopidv, scale bar (1 NM) kot
KMok ye@ypapukov TAGTOVG 6to TAGL TG 006vng, Opta
keMdv (chart scale boundaries) otnv TVmIKN OTEKOVION
[16, 17].

2.6.4 Iposidomouicelg AOY® orhayns wAipoxag. (o)
Overscale (Qpa 11)- (B) larger scale ENC available- (y)
egapdvion avtikelpévov Adyow SCAMIN otav pukpaivet 1
KMpoko: (8) 6tav o éleyyog dwadpoung N to look-ahead
Booiletot o€ dedopéva pkpng kAipakog (Zymua 31).
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2.6.1 Changing the display scale. It is done in steps (e.g.
1:5000 ... 1:3000000) or as a range in NM [3]. Every
change affects which objects are shown (SCAMIN) and
which cell is used.

2.6.2 Automatic scale. With a single action ECDIS returns
to the compilation scale of the cell — i.e. it shows the data
as in the “source” from which they were compiled. Some
ECDIS also change scale automatically according to speed
or distance from dangers.

2.6.3 Additional scale information. Scale and range in the
information panel, a scale bar (1 NM) and a latitude scale at
the side of the display, chart scale boundaries in the standard
display [16, 17].

2.6.4 Warnings caused by scale changes. (a) Overscale
(Hour 11); (b) larger scale ENC available; (c) objects dis-
appearing because of SCAMIN when the scale is reduced;
(d) when the route check or look-ahead relies on small-scale
data (Figure 31).
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1:12 000 1:50 000 1:200 000
Axp. Mabpo Axp. Mabpo
12 18
115] c— o— o—
] [ ] ® [ ]
ob

Tyfqpa / Figure 31: H {610 meployn og Tpeig KMPOKES: PeEtdVOVTaS TNV KAipaka xdvovtol fubopetpnoelg, kivovvor kot fondnuata
(SCAMIN) kot eppaviCetar n évdeén «larger scale ENC available» (oynpotikd)
The same area at three scales: reducing the scale hides soundings, dangers and aids (SCAMIN) and the “larger scale ENC available”
indication appears (schematic)

I teprocoTepes TAnpoopies / Further reading

* IMO MSC.232(82) / MSC.530(106) — voyage recording and scale requirements: https://www.imo.org/en/KnowledgeCe
ntre/IndexofIMOResolutions/Pages/MSC-Resolutions.aspx
* THO S-52 — SCAMIN, overscale and scale boundaries: https://iho.int/en/standards-and-specifications
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QPA 14 HOUR 14
Erineda minpo@oprov

Information layers

2.7.1 Emninedo kor vOEiEelg KOTAGTAGNGS KOTA TN POPTMON KOl € PIKPOTEPT KAIpPOKO
Layers and status indications when loading and at a smaller scale

Katd ™ @éptmen véwv dedopévav 1 TNV adAdoyn KEA0U, When loading new data or changing cells, the officer
0 a&IOUATIKOS TOPOKOAOVOEL TN YA KATAGTAGNG: TOL0 watches the status bar: which cell is displayed, whether there
KeM eppavifetor, av vrapyetl évoelEn «no ENC available» is a “no ENC available” area, whether the display is “cus-
Y10, KOO0 TEPLOYT, OV 1) ATEKOVIoT| €lvar «customized» Kot tomized” and whether the layers he/she had selected remain
oV TO EMIMEDD TOV EiYE EVEPYOTOMTEL TOPUUEVOVV EVEPYQ active (some systems reset settings after a restart).

(opiopéva cvoTipato enavagepovy puBRicels Hetd Mo \hen the area is shown at a smaller scale than normal (un-

enavekkivion). derscale), SCAMIN hides objects — soundings, small aids,
Otav 1 mepoyn eppaviletor oe pkpoTePn KAipoKka ond even dangers — to avoid clutter. ECDIS indicates “larger
v Kovovikn (underscale), to SCAMIN kpOfet avtikeipeva scale ENC available”. PresLib 4.0 allows SCAMIN to be
— BvBoperpnoets, pkpd Pondnpata, akdpun kot KvddHvovg switched off, but the screen may then become unreadable
— 7o vo. unv «yepicew n 006vn. To ECDIS diver évdeldn [17]. Rule: route checking and monitoring in restricted wa-

«larger scale ENC available». H PresLib 4.0 emitpénetl va ters are done at the compilation scale.
anevepyonoindei to SCAMIN, oArd toTE 1 006V pmopel

va yivel dvcavayvootn [17]. Kavovog: o Edeyyoc d1adpopng

KO 1] TOPOKOAOVONON GE TEPLOPICUEVE VEPA YIVOVTOL OTNV

KAipoka cuvTagne.

2.7.2 Xpopatiopoi nuépog/viytac, KaTnyopia aretkoviong Kot KAipako
Day/night colours, display category and scale

H PresLib 4.0 opiler tpeig noréteg: Day, Dusk, Night PresLib 4.0 defines three palettes: Day, Dusk, Night (Fig-
Eymue 32) [17]. H oot ToAETO TPOGTATEVEL TN VOYTEPIV ure 32) [17]. The correct palette protects night vision and
opaon kat dttnpel T ddKpion TOV YpOUITOV: 6€ AGO0C keeps colours distinguishable; with the wrong palette (e.g.
moAéta (.. Day ) viyto pe yopmAn eoTevotnTo) o Xpo- Day at night with low brightness) depth colours and sym-

pata Baboug kot ta cOpPora yivovtar duediakpita. H ok~ bols become indistinct. Dimming does not replace a palette
Aayn eotevotTog (dimming) dev aviikabiotd v aAioyn change. Palette, display category and scale are chosen to-
maAétag. O cuVOVACHOG TOAETAS, KOTNYOPLOG AMEKOVIONS gether, according to the voyage phase (Hour 3).

Kot kK ipaxag emAéyston padi, avaioya pe T @AoT TOL TO-

&b (Qpa 3).

__, VECTOR: 6min TGND  position by -t
1 AIS: fitered EPFS1 * | B Zoom [ Display = # N
ACTIVE: NO INPUT

Day

Xynpa / Figure 32: Anodoon towv taretdv Day, Dusk kot Night )
Rendering of the Day, Dusk and Night palettes the official S-52 values)
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2.7.3 Emloyég s katnyopiog «All other information»

Options within “All other information”

Emioyi Option

éte yperaleran / When needed

BvBopetproeig Spot soundings
YroBpOyo kadddio Ko aywyol
Aemtopépeieg fonnudtov
Ovopoata Kot keipeva
Moyvntikr amdxkiion
Kavvapog

ITIpeig topeic papwv
Mepovopévor kivouvor og pnyd

Names and text

Graticule
Full light sectors

Avtikeipeva e nuepounvio

Magnetic variation

Submarine cables and pipelines
Details of aids to navigation

Isolated dangers in shallow water

Date-dependent objects

Pnyd vepd, aykvpoBoiia, Ereyyog UKC
IIpw and aykvpoPoria 1 aeio
Avoyvopion eapov/enuavinpov
Emwowovia pe VTS/mhonyd

X0yKpion pe poyvntikn moéido
Xepokivn extipnon 0éong
Nvuytepwn vavoithoio og akTég
Navorhoia kovtd otnv 16oBadn
0cQOAEIOG

IIpocwpwvéc meproyés, T&P

MMivaxag / Table 7: XvvN0eig emhoyéc TEPQ OO TNV TUTIKT ATEWKOVION (T aKPBT OVOLATO SIPEPOVY OV KOTOGKEVAOTN)
Common options beyond the standard display (exact names differ per manufacturer)

IIpocoyn: n gupdvion dlwv tawv TAnpoeopidv (All) @op-
TOVEL TNV 000V KoL puropel v KpOHWeL onpHovTikd cOpBola.
H Circ.1503/Rev.2 mpoteivel T ypnon tov «All/Other» mg
Adom Y10 YVOOTEG AVOUAALES Kot Yio ToV ELeyyo OTL [ia dto-
dpopn etvo kaBapn and kvdbhvoug [7]- Katd tn vavoimioio
emAéyovton udvo doa ypetdlovrat.

Caution: showing all information (All) clutters the screen
and may hide important symbols. Circ.1503/Rev.2 recom-
mends “All/Other” as a workaround for known anomalies
and for confirming that a route is clear of dangers [7]; dur-
ing navigation only what is needed is selected.

2.7.4 Enineoo TAnpo@opldVv, ETITEGQ YPNOTN KO YPUPIKE cvpfavToy

Information layers, user layers and event graphics

Xy 006vn ocvvumdpyovv TANPOPOPIES  OLOPOPETIKNG
npoérevong kot aglomoTiog, Tov TPEMEL Vo, dSlaKkpivovTon
Eympa 33) [16, 18]:

1. Ezmineda ENC (enionpa dedopéva, anekovion S-52)-

2. Ezmineda orcOnmipov: smukdivyn radar, ctoxotr ARPA
wa AIS-

3. Emineda ypriotn (mariner’s / user layers): onueidoeis,
YPOUUEG 0oPaAreiog, mePloyEg — dev aALGLoVV TTOTE Tl Og-
dopéva ENC-

4. Tpagikd ovpfdavrov (events): onuadio cvppdvrov,
otiypota, MOB, dadpoun kot iyvog.

H ewcdva radar propel va «okendoeyy coppfora tov yapt:
puBuiletar n dwpdvewa | N TpotepatdTnTae. Katd to mpod-
TUTO, TPEMEL Vo, €lval duvatd va apotpeitar n eikdva radar
pe pio evépyewa [16].
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Information of different origin and reliability coexists on
the screen and must be distinguishable (Figure 33) [16, 18]:

1. ENC layers (official data, S-52 portrayal);

2. Sensor layers: radar overlay, ARPA and AIS targets;

3. User layers (mariner’s layers): notes, clearing lines, ar-
eas — they never alter ENC data;

4. Event graphics: event marks, fixes, MOB, route and
past track.

The radar image may “cover” chart symbols; transparency
or priority is adjusted. According to the standard, it must
be possible to remove the radar image by a single operator
action [16].
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) DISPLAY BASE
Permanently retained -
Cannot be removed

« Coastline (high water)

» Safety contour (own ship)
« Isolated underwater
dangers
» Isolated dangers
(bridges, wires,
buoys & beacons as
hazards)

« Scale, range, north arrow
 Units of depth/height
» Display mode

& RADAR OVERLAY
« Radar video on ENC

= ECDIS DISPLAY

Ml ENC DATA — IMO
CATEGORIES

~ STANDARD DISPLAY
Default on switch-on -
Modifiable

« Display Base (all above)
e Drying line
« Aids to navigation
(buoys, lights)
« Fairway/channel
boundaries
« Visual/radar conspicuous
features
« Prohibited/restricted
areas
o Chart scale boundaries
« Cautionary notes
indication
« Ferry routes

121 USER CHART LAYERS
(Navigator-generated -

[TEPIEXOMENA / CONTENTS

I ALL OTHER
INFORMATION
Hidden by default - On
demand

« Spot soundings
» Submarine cables &
pipelines
« Details of isolated
dangers
« Details of aids to
navigation
« Cautionary note contents
* ENC edition/update data
» Magnetic variation
o Graticule
 Place names

[ CUSTOM ZONES &

ANNOTATIONS

» Safety zones

« Clearing lines
* Restricted areas
» Text annotations

B8 SENSOR & EVENT
LAYERS

(Real-time - Dynamic)
. EN

== AIS & ARPA
» Tracking vectors
o CPA/TCPA alerts

VIRONMENTAL &
ALARMS

» Weather, tides, ice
« Navtex/NAVAREA

« Safety alarms

Xympa / Figure 33: Enineda nAnpopopidv oty 006vn ECDIS (oynpatiky oeipd —n mpotepaidtnta pubuiletor)
Information layers on the ECDIS display (schematic order — priority is adjustable)
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2.7.5 Anodkpion og evoeielg ammAielag TAnpopopiog

Responding to indications of lost displayed information

"Evdeiln / Indication T onpaivel — L KAVEO Meaning — action

Customized display Agv gp@aviCetol 1 TUTKY ATEIKOVION* EAEYY® TU Not the standard display,; check what was removed
£xel apopebel 1 emavépyopon oto Standard pe pio or return to Standard with one action
gvépyela

ZOpPoro «?» Ayvooto avtikeipevo (mold PresLib)- pick report Unknown object (old PresLib), pick report and
Kot EAeyy0g £kdoong Aoyiouko [7] check software version

No ENC available Agv vrdpyet ENC oty meployn: xprion No ENC for the area; use RNC/paper chart as per

Overscale / larger scale
available
Display Base only

Sensor lost (radar/AIS)

Permit expired / not up to
date

RNC/évrumov xdpt odpewva pe SMS

AdBoc KMpoka angicdvions dedopévav xaptn-
Aoy Khipokag 1 KeEAoD

Agimovv Bonbnpota Kot TEPLOYEG: EXAVAPOPE. GE
Standard

H emuxdioyn 1 o1 atdyot dev givar Eykopor: EAeyyog
o1o radar

To dedopéva pumopel var unv elvon evnpepopéva
evnuépmon 1 EVOALOKTIKG péca

SMS
Wrong scale for the data; change scale or cell

Aids and areas missing; return to Standard
Overlay or targets not valid; check on the radar

Data may not be up to date; update or use
alternative means

IMivaxag / Table 8: Evici&eic andieiog 1 meplopiopod mANpoeopiag kot EVOEIKTIKN amdKpion
Indications of lost or limited information and indicative response

INo teprocotepeg minpogopics / Further reading

» THO S-52 PresLib 4.0 — colour tables and display categories: https://iho.int/en/standards-and-specifications

* IMO MSC.1/Circ.1503/Rev.2 — anomalies and workarounds: https://wwwcdn.imo.org/localresources/en/OurWork/S
afety/Documents/IM0%20Documents%20related%s20to/MSC.1-Circ.1503-Rev.2.pdf

» IEC 62288 — presentation of navigation-related information: https://webstore.iec.ch/
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QPA 15
Yovayepuol ovoTnoTos, 0éong, fadovg kot 1oofadmv

System, position, depth and contour alarms

2.9 Xvuvayeppoi cvoTipatos kKo 0éong

System and position alarms

H MSC.232(82) (ITapaptmua 5) ympilel Tig €100mT0MOELS
oe ovvayeppovg (alarms) won gvoei&erg (indications): 1
MSC.530(106) tig evappovitetl pe to BAM (alarm / warning
/ caution) [3, 16, 35]. Xapaxmpiotikd topadeiypoto ([iva-
K0G 9).

2.9.1 MpoTedov KoL d£VTEPEVOV CVGTNNE GTIYNOTOSS.
ATdAg TPOTEVOVOAG TTNYNG — avTdpatn petdfacn oe
devtepegvovoa myn 1 DR (Qpa 10)- dwopopd peta&d mn-
YOV TV o6 To 6pro — g1domoinon - dtapopeTiko datum —
cuvayeppog. Evépyeiegn omd tov A&iopatikd: avayvapion,
€leyyog pe aveldpnta péca, emhloyn aE0moTng TNYNS, Ko
TaypoQn.

2.9.2 Zovayeppoi xaptdv. Aiédevon woofabovg acpaieiog,
gloodog oe meployn pe ewdkég ovvOnkeg (TSS, amayopev-
HéVN meEPLOYN, TMEPLOYN TPOG OMOPLYN K.A.T.), €VOei&elg
overscale, «<no ENC», «larger scale available». Amokpion:
a&loroynomn Kvdvuvov, d1opBwom Topeiag av amotTeital, Ev-
pépoon IMiowgpyov, aAloyr KAIPLOKAS, POPTM®GCT KEAMOV Lle-
YoAOTEPNG KAILOKOG OV VITAPYEL.

2.9.3 Avtoparog midtog o «track control». Otov t0
ECDIS ypnoyiomoteitar wg TCS, mpootifevral edomomaeig
yw: omokAlon and v mopeia (cross-track), drapopd mo-
pelag, mpoewomoinon mpw omd ) otpoen (early course
change / wheel-over), téAoc mopeiag (end of track), andAeia
0¢omg 1 katevBuvong kot amaitnon enPePfainong g otpo-
oN¢ amod tov a&lopatikd [39]. Ze nepintoon ondAelng de-
SopEVOV 0 AELOUOTIKOG TPEMEL VAL £ival ETOLLOG VO TEPATEL
apeca og xelpokivnn mndoiovyia 1 oe avTOHATN LE OTa-
Oepn| mopeia.

HOUR 15

MSC.232(82) (Appendix 5) divides alerts into alarms and
indications; MSC.530(106) aligns them with BAM (alarm
/ warning / caution) [3, 16, 35]. Typical examples are in
Table 9.

2.9.1 Primary and secondary position system. Loss of
the primary source — automatic changeover or DR (Hour
10); difference between sources above the limit — alert; dif-
ferent datum — alarm. Response: acknowledge, check by
independent means, select a reliable source, log.

2.9.2 Chart alarms. Crossing the safety contour, entering
an area with special conditions (TSS, prohibited area, arca
to be avoided etc.), overscale, “no ENC” and “larger scale
available” indications. Response: assess the risk, correct the
course if required, inform the Master.

2.9.3 Autopilot in “track control”. When ECDIS steers the
track control system (TCS), further alerts are added: cross-
track deviation, course difference, warning before the turn
(early course change / wheel-over), end of track, loss of po-
sition or heading, and a requirement for the officer to con-
firm the turn [39]. On data loss the officer must be ready
to change immediately to hand steering or heading-hold au-
topilot.

Ewonoinon Alert MSC.232
Aéhevon wwofabodc acpareiog Crossing safety contour Alarm
Amdrhon amd ™ dadpoun Deviation from route Alarm
BAGPN ovotiuartog bpeong Béong Positioning system failure Alarm
IIpocéyyion kpicipov onueiov Approach to critical point Alarm
ApopeTikd YemdoTikd cHoTNHA Different geodetic datum Alarm
Avchertovpyio ECDIS ECDIS Malfunction Alarm
Tleproyn pe edkéc cuvOnkeg Area with special conditions Alarm n/or indication
[poemieypévn 1ooPadng acepareiog Default safety contour Indication
Information Overscale Information overscale Indication
Yrdpyet ENC peyoldtepng khipoxog Larger scale ENC available Indication
A0pOpETIKO GVOTNILO OVOPOPAG Different reference system Indication
Aev vrdpyet ENC No ENC available Indication
IIpocappocpévn anekovion Customized display Indication
Xyxedioon Swdpoung mépa omd 1woPabn acpaleiog Route planning across safety contour Indication
Yyediaon dwdpoung péca amd kabopiopévn meploxn Route planning across specified area Indication
Amotoyio EAéyyov cLGTAOTOG System test failure Indication

Hivakag / Table 9: Xvvayeppol ko evdeifelg katd MSC.232(82) — oto MSC.530(106) xatatdocovtol o€ alarm/warning/caution katd
BAM
Alarms and indications per MSC.232(82) — in MSC.530(106) they are classified as alarm/warning/caution under BAM
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2.10.1-2.10.2 Xvvayeppoi mapakorovOnong mopeiag — [IAnpogopieg Pabdovg

Route monitoring alarms — Depth information

2.10.1 Xvvayeppoi mapaxorovOnone. Katd v mopoko- 2.10.1 Route monitoring alarms. During monitoring
Aovbnon 1o ECDIS eléyyel v meployn Umpootd omd To ECDIS checks the area ahead of the ship (look-ahead, Hour
mhoio (look-ahead, Qpa 5) yia diéhevon g toofabovg 5) for crossing the safety contour and for areas with special
0oPUAElOG KOl Yo TEPLOYEG e EOIKEG GLVONKES, EAEyyEL conditions, checks the cross-track distance (XTD) and the
mv andkhon amd ™ dadpopun (XTD) ko tov xpdvo péypt time to the next wheel-over. Alarms are useful only if the
70 gndpeVo onueio otpoeng. Ot cuvayeppol givat ypnoyLot values are correct and audible alerts are enabled.

povo av ot TIHEG EEVOL COOTEG KOL OLTXNTIKEG EWBOMOUIOES 3 102 Depth information. The officer must recognize:
EVEPYES. depth areas (shades of blue), depth contours (thin grey,
2.10.2 ITinpogopicg faBovc. O a&lopotikds Tpémet va ova- safety contour bold), soundings (bold black when < safety
yvopiler meproyég PaBovg (amoypodaoelg pumie), 1opadeic depth, grey when deeper), drying heights (underlined), in-
(Aemtég yKpt, 1 1600P0ONG aopareiag Eviovn), HEROVOREVA tertidal areas (green), isolated dangers and the quality indi-
BéOn (Lavpes Evtoveg O6tav < BaBog acpaleiag, ykpt OTav cation (CATZOC) (Figure 34) [17].

Babutepeg), dyn amo&ipaveng (vToypopoUéva), TEPLO-
1€s amoéfpaveng (Tpdovo), HEPOVOUEVODG KIVODVOLS Kot
mv évden towvtntag (CATZOC) (Zyua 34) [17].

| N : i
]

ee p water- contou‘n"r

RE
|
| 54
1
e
Ll s M

Xympa / Figure 34: Anewovion BaBovg pe 4 amoypdoeig kot spot soundings
Four-colour shade depth display with spot soundings

2.10.3-2.10.4 Opiopoc Tip@v ac@aiciog — Opro 06QALOV VOIATOV
Setting safety values — Establishing safe-water limits

2.10.3 Ymohoyiopés. Mo cuvnOiopévn mpoocéyyion (ot 2.10.3 Calculation. A common approach (exact rules are
axpiPeig kavoveg opifovtar 6to SMS g etaupeiog): set in the company SMS):

Babog acpareiog = Tynar + Squat + UKC Safety depth = T, + Squat + UKC

(neiov To VYyog madippotag pHovo av o oxedracpog Boaciletol (minus the height of tide only if the plan relies on it). Ex-
oe aqt0). [Tapdaderypa: Bobwopa 11.5m, Cp = 0.8, Tayd- ample: draught 11.5m, Cp = 0.8, speed 12 kn in open wa-
o V = 12 kn 6¢ open sea: squat ~ CgV?/100 = 1.15m- ter: squat ~ CgV?2/100 = 1.15m; UKC per SMS 10%
Av UKC xatéd SMS 10% tov pubicpatog=1.15 m — Babog of draught = 1.15m — safety depth = 13.8 — 14m. The
acpareiog = 13.8 — 14 m. H 1cofabnc aceareiog opiletar safety contour is set at 14 m; since the ENC has 10, 15, 20 m
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14m- agov n ENC éyet ioofabeig 10, 15, 20m, to ECDIS
epoaviCert ™ 15m (BAénete oxnua 35 yuo ToPAdEYLOL HE
YPOPIKY OTEWOVION). XE TEPLOPIGUEVA VEPE TO squat me-
pinov dumhactéletar (CpV 2 /50). To Hyog malippolog cv-
vBwg dev aparpeitor amd v woPadn aceareiog, yratin
1o0Babng eivon otabepn evd n makippota petafarieTar av
apaipebetl, mpémel va 1oyveL Yo OA0 TO dLdoTNp SIEAEVONG.
Ot Tég edéyyovral emiong o€ oyéon pe 10 CATZOC (Qpa
7).

2.10.4 Oprwo. ac@ai®dv vddTmv. I1épa and v wwoPadn
acpareiog, 0 alopaTikog opilel 6ToV oYedOCUO: TEPLOYES
«NO-ZOY, YPOLLES AoQUAEING, 0TOOTACT ACPUAELNG 0T KLv-
dvvoug, 6po XTL pkpdtepo amd v amdotacn LEYPL To
pNyé, ko onpeia 6mov amarteiton erdyioro UKC (m.y. S-129
oto wéAov) [19, 37].

contours, ECDIS displays the 15 m one (See figure 35 for
graphic example). In confined water squat roughly doubles
(CV?/50). The height of tide is normally not subtracted
from the safety contour, because the contour is fixed while
the tide changes; if it is, it must apply to the whole tran-
sit window. The values are also checked against CATZOC
(Hour 7).

2.10.4 Safe-water limits. Beyond the safety contour, the of-
ficer defines during planning: “no-go” areas, clearing lines,
a safe distance off dangers, an XTL smaller than the distance
to the shallows, and points where a minimum UKC is re-
quired (e.g. S-129 in the future) [19, 37].

Safety Contour available/
in use in ENC

Safety Contour = draught + UKC - HoT

Draught =7m
UKC (incdlude squat) =2m
-HoT =1m
=8m
Chart Datum
20m
" Safety Depth/Safety

Contour value desired

User selects:
Shallow Contour =5m
Safety Contour =8m

(10 m available)
v | Safety Depth
Deep Contour
(20 m available)

=8m
=14m

White
(navigable - deep)

Naviaable

Tympe / Figure 35: Ano to fubiopa oto Babog acpareiog kat oty epeovilopevn wwofadn aopareiog (KOTAKOPLEN TOUT, EVOEIKTIKEG

THEG)
From draught to safety depth and to the displayed safety contour (vertical section, indicative values)

Avakepohoioon opav 9-15 / Summary of hours 9-15

Kébe aicOnmpag €xet oplo- kabe OOpo. ko Ty mpémet va &i-
var yvoot: kéOe kel ko khipoka emnpedlovv Tt paivetar:
Kk60e i aceaieiog aALAleL THV EKOVO KOt TOVG GLVAYEP-
povc. O oEIOUOTIKOG LAOKNG EAEYYEL GLVEXDG TNV EIKOVOL
tov ECDIS pe ave&dpmra péoa.

Every sensor has limits; every port and source must be
known; every cell and scale affects what is seen; every safety
value changes the picture and the alarms. The officer of the
watch continuously checks the ECDIS picture by independent
means.
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« IMO MSC.232(82) Appendix 5 and MSC.530(106) — alerts: https://www.imo.org/en/KnowledgeCentre/IndexofIMOR
esolutions/Pages/MSC-Resolutions.aspx

* IEC 62065 — track control systems: https://webstore.iec.ch/

» Witherbys, ECDIS Passage Planning and Watchkeeping (2024) — safety settings [37].
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