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FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Comm iss ion  ( I EC)  i s  a  worl dwide  organ i zati on  for  s tandard i zat i on  compri s i ng  
al l  n ati onal  e l ectrotechn i cal  comm i ttees  ( I EC Nati onal  Comm i ttees) .  The  object  o f  I EC  i s  to  promote  
i n ternati onal  co-operat i on  on  al l  q uest i ons  concern i ng  s tandard i zat i on  i n  the  e l ectri cal  and  e l ectron i c  f i e l ds .  To  
th i s  end  and  i n  add i t i on  to  other  acti vi t i es ,  I EC  publ i shes  I n ternati onal  Standards,  Techn i cal  Speci f i cat i ons,  
Techn i cal  Reports ,  Publ i c l y  Avai l abl e  Speci f i cat i ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cati on (s ) ”) .  Thei r  preparat i on  i s  en trusted  to  techn i cal  comm i ttees;  any I EC  Nati onal  Comm i ttee  i n terested  
i n  the  subj ect  deal t  wi th  may part i ci pate  i n  th i s  preparatory work.  I n ternati onal ,  governmental  and  non -
governmental  organ i zati ons  l i a i s i ng  wi th  the  I EC  al so  part i c i pate  i n  th i s  preparati on .  I EC  col l aborates  cl osel y  
wi th  the  I n ternati onal  Organ i zati on  for  Standard i zati on  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
ag reement  between  the  two  organ i zati ons.  

2)  The  formal  deci s i ons  or  ag reements  of  I EC  on  techn i cal  matters  express,  as  nearl y  as  poss ible,  an  i n ternati onal  
consensus  of  opi n i on  on  the  rel evant  subjects  s i nce  each  techn i cal  comm i ttee  has  representat i on  from  al l  
i n terested  I EC  Nati onal  Comm ittees.  

3)  I EC  Publ i cat i ons  have  the  form  of  recommendati ons  for  i n ternati onal  u se  and  are  accepted  by  I EC  Nati onal  
Comm i ttees  i n  that  sense.  Whi l e  al l  reasonable  efforts  are  made  to  ensure  that  the  techn i cal  con tent  of  I EC  
Publ i cati ons  i s  accu rate,  I EC  cannot  be  held  responsi ble  for  the  way i n  wh i ch  they  are  used  or fo r  any  
m i s i n terpretat i on  by any end  u ser.  

4)  I n  order to  promote  i n ternati onal  u n i form i ty,  I EC  Nati onal  Comm i ttees  undertake  to  apply I EC Publ i cat i ons  
transparentl y  to  the  maximum  extent  poss ible  i n  the i r  nat i onal  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC  Publ i cati on  and  the  correspond i ng  nati onal  or  reg i onal  publ i cat i on  shal l  be  c l earl y i n d i cated  i n  
the  l atter.  

5)  I EC  i tsel f  does  not  provi de  any attestat i on  of  con form i ty.  I n dependent  cert i f i cati on  bod ies  provi de  con form i ty  
assessment  servi ces  and ,  i n  some  areas,  access  to  I EC marks  of  con form i ty.  I EC i s  not  responsi ble  for  any 
servi ces  carri ed  ou t  by i ndependen t  cert i f i cat i on  bod i es .  

6)  Al l  u sers  shou ld  ensu re  that  they have  the  l atest  ed i t i on  of  th i s  publ i cati on .  

7)  No  l i abi l i ty  shal l  attach  to  I EC  or i ts  d i rectors,  employees,  servants  o r  agents  i ncl ud i ng  i n d i vi dual  experts  and  
members  of  i ts  techn i cal  comm i ttees  and  I EC  Nati onal  Comm i ttees  for  any personal  i n j u ry,  property  damage  or 
o ther damage  of  any natu re  whatsoever,  whether d i rect  o r  i nd i rect,  or  for  costs  ( i ncl ud i ng  l egal  fees )  and  
expenses  ari s i ng  ou t  of  the  publ i cati on ,  u se  of,  or  re l i ance  upon ,  th i s  I EC  Publ i cati on  or  any other I EC  
Publ i cati ons.  

8)  Atten ti on  i s  d rawn  to  the  Normati ve  references  c i ted  i n  th i s  publ i cati on .  Use  of  the  referenced  publ i cat i ons  i s  
i nd i spensable  for  the  correct  appl i cat i on  of  th i s  publ i cat i on .  

9)  Atten ti on  i s  d rawn  to  the  poss ibi l i ty  that  some  of  the  e l ements  of  th i s  I EC  Publ i cati on  may be  the  subject  o f  
paten t  ri g h ts .  I EC  shal l  not  be  held  responsibl e  for  i den ti fyi ng  any or  a l l  such  paten t  ri gh ts .  

I n ternati onal  Standard  I EC  61 1 74  has  been  prepared  by I EC  techn ical  comm i ttee  80 :  Mari t ime  
navigati on  and  rad iocommunicati on  equ ipment  and  systems.  

Th is  fourth  ed i t ion  of  I EC  61 1 74  cancels  and  replaces  the  th i rd  ed i ti on  publ ished  i n  2008,  of  
wh ich  i t  consti tu tes  a  techn ical  revis ion .  

Th is  ed i ti on  i ncludes  the  fo l l owing  s i gn i f i can t  techn ical  changes  wi th  respect  to  the  previous  
ed i t ion :  

•  updated  references  are  provided  to  IHO publ ications  and  test  methods  are  updated  to  IHO  
test  data sets ;  

•  requ i rements  have  been  added  for  d i splay of  radar and  AIS  in formation ;  
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•  new i n terface  requ i rements  have  been  added  for  BNWAS,  VDR,  BAM,  MSI ,  I NS and  rou te  
transfer;  

•  a  requ i remen t for  an  anchor  watch  has  been  added ;  

•  add i t i onal  test  methods  are  speci f ied  for operati on  of  ECDIS  beyond  the  normal  range  
between  85  degrees  Sou th  lati tude  and  85  degrees  North  l at i tude.  

The  text  of  th is  s tandard  i s  based  on  the  fo l lowing  documen ts:  

FDIS  Report  on  vot i ng  

80/761 /FDIS  80/767/RVD  

 
Fu l l  i n formation  on  the  voti ng  for the  approval  of  th is  s tandard  can  be  found  i n  the  report  on  
vot i ng  ind icated  in  the  above  table.  

Th is  publ icati on  has  been  drafted  i n  accordance  wi th  the  I SO/IEC  D i recti ves,  Part  2.  

The  comm ittee  has  decided  that  the  con ten ts  of  th is  publ icati on  wi l l  remain  unchanged  un ti l  
the  main tenance  resu l t  date  i nd icated  on  the  I EC  web s i te  under "h ttp: //webstore. iec. ch "  i n  
the  data re lated  to  the  speci f ic  publ icati on .  At  th is  date,  the  publ ication  wi l l  be  

•  reconfi rmed,  

•  wi thdrawn ,  

•  replaced  by a revised  ed i ti on ,  or  

•  amended.  

A bi l i ngual  vers ion  of  th is  publ icati on  may be  i ssued  at  a  l ater date.  

 

IMPORTANT – The 'colour inside'  l ogo  on  the cover page of  th is  publ ication  ind icates  
that  i t  contains colours which  are considered  to  be usefu l  for the correct  
understand ing  of  i ts  contents.  Users  shou ld  therefore print  th is  document  using  a  
colour printer.  
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MARITIME NAVIGATION AND RADIOCOMMUNICATION  
EQUIPMENT AND SYSTEMS –  

 
Electronic chart  d isplay and  information  system  (ECDIS)  –  

Operational  and  performance requirements,   
methods of testing  and  required  test  resul ts  

 
 
 

1  Scope 

This  I n ternational  Standard  speci f ies  the  performance  requ i rements,  methods  of  testi ng  and  
requ i red  test  resu l ts  of  equ ipmen t conform ing  to  performance  standards  not  i n feri or to  those  
adopted  by the  IMO i n  resolu t ion  MSC.232(82) .  

Th is  s tandard  i s  based  upon  the  performance  standards  of  IMO  resolu t ion  MSC.232(82) ,  and  
i s  also  associated  wi th  IMO resolu ti on  A. 694(1 7)  and  I EC 60945.  Reference  i s  made,  where  
appropriate,  to  IMO resolu t i on  MSC.232(82) ,  and  al l  subclauses  whose  word ing  i s  i dentical  to  
that  i n  the  resolu tion  are  prin ted  i n  i tal ics .  

I n  associat ion  wi th  the  above  IMO reso lu ti on  MSC.232(82) ,  are  the  I n ternati onal  H ydrograph ic  
Organ i zati on  ( I HO)  publ i cati ons 1 .  IHO S-32,  IHO S-52,  I HO S-57,  I HO S-61 ,  I HO S-63  and  
IHO S-64.  Th is  s tandard  has  incl uded  extracts  from  the  above  publ icati ons  where  they are  
appl icable  to  th is  equ ipment.  Where  reference  i s  made,  al l  subclauses  whose  word ing  i s  
i den tical  to  that  i n  the  publ icati ons,  are  pri n ted  i n  i tal ics.  

(232/A2. 1 )  These performance standards should apply to all ECDIS equipment carried on all 
ships as follows: 

– dedicated standalone workstation.  

– a multifunction workstation as part of an INS.  

(232/A2.2) These performance standards apply to ECDIS mode of operation,  ECDIS in RCDS 
mode of operation as specified in Annex  G  and ECDIS backup arrangements as specified in 
Annex F .  

(232/A2.3) Requirements for structure and format of the chart data,  encryption of chart data 
as well as the presentation of chart data are within the scope of relevant IHO standards,  
including those listed in the  normati ve  references .  

The requ i rements  of  th is  standard  are  not  i n tended  to  preven t  the  use  of  new techn iques  in  
equ ipment  and  systems,  provided  the  faci l i t i es  offered  are  not  i n ferior  to  those  stated.  

2 Normative references  

The fo l l owing  documents,  i n  whole  or  i n  part,  are  normati vel y referenced  i n  th is  documen t and  
are  i nd ispensable  for i ts  appl ication .  For dated  references,  on l y the  ed i t i on  c i ted  appl i es .  For 
undated  references,  the  l atest  ed i t i on  of  the  referenced  document ( i nclud ing  any 
amendments)  appl i es .  

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

___________ 

1  I HO publ i cat i ons  are  avai l abl e  from  h ttp: //www. i ho. i n t ,  together wi th  any supplementary i n formati on .  
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IEC 61 1 62-1 ,  Maritime navigation and radiocommunication equipment and systems – Digital 
interfaces – Part 1: Single talker and multiple listeners 

IEC  61 1 62-450:201 1  Maritime navigation and radiocommunication equipment and systems – 
Digital interfaces – Part 450: Multiple talkers and multiple listeners – Ethernet interconnection 

IEC  61 924-2:201 2,  Maritime navigation and radiocommunication equipment and systems – 
Integrated navigation systems – Part 2: Modular structure for INS – Operational and 
performance requirements,  methods of testing and required test results 

IEC  61 996-1 :201 3,  Maritime navigation and radiocommunication equipment and systems – 
Shipborne voyage data recorder (VDR) – Part 1: Performance requirements,  methods of 
testing and required test results 

IEC 62288:201 4,  Maritime navigation and radiocommunication equipment and systems – 
Presentation of navigation-related information on shipborne navigational displays – General 
requirements – Methods of testing and required test results 

IEC 62388:201 3,  Maritime navigation and radiocommunication equipment and systems – 
Shipborne radar – Performance requirements – Methods of testing and required test results 

ISO 8601 ,  Data elements and interchange formats – Information interchange – Represen-
tation of dates and times 

IHO  M-3:2007,  Resolutions of the IHO,  Chapter A,  Section 3,  Technical Resolution 3.11  

IHO  S-52:201 4,  Specifications for chart content and display aspects of ECDIS edition 6.1  

IHO S-52,  append ix  1 : 201 2,  Guidance on Updating the Electronic Navigational Chart  
edition 4.0 

IHO S-52,  Annex A:201 4,  Presentation library edition 4.0 

IHO  S-57,  IHO transfer standard for digital hydrographic data 

IHO  S-57,  append ix  B. 1 ,  ENC product specification 

IHO  S-61 :1 999,  Product specification for raster navigational charts (RNC) 

IHO  S-63,  IHO data protection scheme 

IHO  S-64,  Test data sets for ECDIS 

IMO,  International Convention for the safety of life at sea (SOLAS) 1974 (as amended) 

IMO A. 694(1 7) : 1 991 ,  General requirements for shipborne radio equipment forming part of the 
global maritime distress and safety system (GMDSS) and for electronic navigational aids 

IMO MSC. 1 91 (79) :2004,  Performance standards for the presentation of navigation-related 
information on shipborne navigational displays 

IMO MSC.232(82) :2006,  Revised Performance standards for electronic chart display and 
information systems (ECDIS) 

IMO MSC.252(83) ,  Performance standards for integrated navigation systems (INS)  
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IMO MSC/Circ.982:2000,  Guidelines on ergonomic criteria for bridge equipment and layout 

IMO SN . 1 /Ci rc. 266:2007,  Maintenance of electronic chart display and information system 
(ECDIS) software 

3 Terms,  defin i tions and  abbreviations  

For the  purposes  of  th is  document,  the  terms,  defi n i t i ons  and  abbreviati ons  g i ven  i n  
IEC 62288,  as  wel l  as  the  fo l l owing  appl y.  

3.1  Terms and  defin i t ions  

3. 1 . 1   
activated  AIS  target  
(MSC. 1 91 /A)  target activated for the display of additional graphically presented information  

EXAMPLE  Head ing  l i ne,  ve loci ty vector,  etc.  

[SOURCE:  I EC 62288:201 4,  3 . 1 ]  

3.1 .2   
appropriate  portfol io  of  up  to  date paper charts  
APC  
a suite of paper charts of a scale to show sufficient detail of topography,  depths,  navigational 
hazards,  aids to navigation,  charted routes,  and routeing measures to provide the mariner 
with information on the overall navigational environment 

[SOURCE:  IMO Resolu t i on  MSC.232(82) :2006,  c lause  3 ]  

3.1 .3   
CIE  colour cal ibration  
colour calibration at the monitor performed to transform the CIE-specified colours for ECDIS 
into the colour coordinate system of the screen 

Note  1  to  en try:  This con fi rms  that  the  co lours  speci f i ed  i n  I HO S-52,  Annex A are  correct l y  reproduced  on  the  
ECDIS  d i splay.  

[SOURCE:  IHO  S-32]  

3.1 .4   
common  reference system  
means  provided  to  assure  that  when  navigati onal  i n formation  from  sensors  and  other  
i n formation  sources  i s  d isplayed  together wi th  charted  i n formation ,  i t  i s  referenced  to  a  
cons isten t  common  reference  po in t  (CCRP)  

3.1 .5   
compi lat ion  scale  
the scale at which the data was compiled 

Note  1  to  en try:  Th i s  i s  the  scale  establ i shed  by the  producing  Hydrograph ic  Off i ce  and  encoded  i n  the  ENC 
database  at  wh i ch  the  chart  i n formati on  meets  the  I HO requ i rements  for chart  accu racy.  

[SOURCE:  IHO  S-32]  

3.1 .6   
corrupted  data  
ENC data produced  accord ing  to  the  I HO S-57  ENC  product  speci fi cati on ,  bu t  al tered  or 
mod i f i ed  duri ng  producti on ,  transm ission ,  or  retrieval  
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3.1 .7   
dangerous  target  
(MSC. 1 91 /A)  tracked  radar  or  reported  AIS  target with a predicted CPA and TCPA that 
violates values preset by the user.  The respective target is marked by a “dangerous target” 
symbol 

[SOURCE:  I EC 62288:201 4,  3 . 1 1 ]  

3. 1 .8   
dead-reckoned  posi t ion  
DR  
posi t ion  extrapolated  from  the  last  accepted  pos i t i on  update,  based  on  presen t  course  and  
speed,  and  updated  on  a  t ime  in terval  se lected  by the  operator  

[SOURCE:  IEC  62288:201 4,  3 . 1 2]  

3. 1 .9   
deg rade ,  verb  
reduce  the  quan ti ty or  qual i ty of  i n formation  content  

3. 1 . 1 0   
d isplay base  
the chart content as listed in Annex A and which cannot be removed from the display.  It is not 
intended to be sufficient for safe navigation 

[SOURCE:  IMO Resolu ti on  MSC.232(82) :2006,  c lause  A3.5]  

3. 1 . 1 1   
d isplay redraw time  
i n terval  from  when  the  d i splay starts  to  change  un ti l  the  new d isplay i s  complete  

3. 1 . 1 2   
d isplay regeneration  t ime  
i n terval  from  operator  acti on  un ti l  the  consequent  redraw i s  complete  

3. 1 . 1 3   
d isplay scale  
rat i o  between  a d istance  on  the  d isplay and  a  d istance  on  the  g round  

Note  1  to  en try:  Th i s  rati o  i s  normal i zed  and  expressed  as ,  for  example  1 : 1 0  000.  

3.1 . 1 4   
electronic  chart  d i splay and  information  system  
ECDIS 
navigation information system which with adequate backup arrangements can be accepted as 
complying with the up-to-date chart required by regulation V/19 and V/27 of the 1974 SOLAS 
Convention,  as amended,  by displaying selected information from a system electronic 
navigational chart (SENC) with positional information from navigation sensors to assist the 
mariner in route planning and route monitoring,  and if required display additional navigation-
related information 

[SOURCE:  IMO Resolu ti on  MSC.232(82) :2006,  c lause  A3. 1 ]  
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3. 1 . 1 5   
el ectronic  navigational  chart  
ENC 
the database,  standardized as to content,  structure and format,  issued for use with ECDIS by 
or on the authority of a Government authorized Hydrographic Office or other relevant 
government institution,  and conform to IHO standards 

Note  1  to  en try:  The ENC contains all the chart information necessary for safe navigation and may contain 
supplementary information in addition to that contained in the paper chart (for example sailing directions) which 
may be considered necessary for safe navigation.  

[SOURCE:  IMO Resolu ti on  MSC.232(82) :2006,  c lause  A3.2]  

3.1 . 1 6   
ENC cel l  
the basic unit of ENC data covering a defined geographical area bounded by two meridians 
and two parallels 

[SOURCE:  IHO  S-32]  

3.1 . 1 7   
ENC data  
data conform ing  to  3 . 1 . 1 5  

3.1 . 1 8   
ENC test  data  set  
standard i zed  data set  and  testing  i nstructions  avai lable  as  IHO S-64  

3.1 . 1 9   
estimated  posi t ion  
EP 
pos i t ion  extrapolated  from  the  last  accepted  pos i t i on  update,  based  on  presen t  course  and  
speed  (STW) ,  i nclud ing  effects  of  wind,  t i de,  cu rren t,  and  updated  on  a t ime  i n terval  selected  
by the  operator  

[SOURCE:  I EC 62288:201 4,  3 . 20]  

3.1 .20   
fix  
posi t ion  of  own  sh ip  determ ined ,  wi thout  reference  to  any former pos i t ion ,  by the  common  
i n tersection  of  two  or  more  LOPs  

[SOURCE:  I EC 62288:201 4,  3 . 21 ]  

3. 1 .21   
l i ne of  posi tion  
LOP 
plotted  l i ne  on  wh ich  own  sh ip  i s  l ocated  determ ined  by observati on  or measurement  of  the  
range  or  bearing  to  an  ai d  to  navigation  or  other  charted  e lement  

[SOURCE:  IEC  62288:201 4,  3 . 28]  

3. 1 .22   

lost  target  
(MSC. 1 91 /A)  tracked  radar or  reported  AIS  target for wh ich  the  system  i s  no  l onger receiving  
valid position data 

Note  1  to  en try:  The  target  i s  represened by  a  " l ost  target"  symbol .  
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[SOURCE:  I EC 62288:201 4,  3 . 29]  

3. 1 .23   
non-ENC data  
data not  conform ing  to  3 . 1 . 5  

3. 1 .24   
non-HO source  
database  contain ing  chart  i n formation  for navigati on  s im i lar to  ENC bu t  the  source  i s  not  
recogn i zed  as  governmen t au thori zed  H ydrograph ic  Office  or other re levant  government  
i nst i tu ti on  

Note  1  to  en try:  See  I HO S-62  chapter I .  I HO Member s tates  and  chapter I I .  Other States .  

3.1 .25   
official  
by,  or  on  au thori ty of  a  government,  au thori zed  H ydrograph ic  Office  or other re levan t  
government  i nsti tu ti on  

3.1 .26   
overscale  
display of the chart information at a display scale larger than the compilation scale 

Note  1  to  en try:  Overscaling may arise from deliberate overscaling by the mariner,  or from automatic overscaling 
by ECDIS in compiling a display when the data included is at various navigational purposes.  

[SOURCE:  IHO  S-32]  

3.1 .27   
permanent  ind ication  
i nd ication  that  i s  d isplayed  visual l y and  conti nuous l y and  cannot  be  removed  from  the  d isplay 
other than  by e l im inating  the  cause  of  the  ind icati on  

3.1 .28   
read i ly avai lable ind ication  
i nd icati on  that  can  be,  at  any moment,  immediately d i splayed  by a  s i ng le  operator  acti on  

3. 1 .29   
presentation  l ibrary 
implementati on  of  the  d isplay speci f ications  i n  IHO S-52,  Annex  A,  by de-cod ing  and  
symbol i z i ng  the  SENC  

3. 1 .30   
raster chart  d i splay system  
RCDS 
a navigation information system displaying RNCs with positional information from navigation 
sensors to assist the mariner in route planning and route monitoring and,  if required,  display 
additional navigation-related information 

[SOURCE:  IMO Resolu ti on  MSC.232(82) :2006,  Append ix  7  3 . 1 ]  

3.1 .31   
raster navigational  chart  
RNC 
a facsimile of a paper chart originated by,  or distributed on the authority of,  a government-
authorized Hydrographic Office 

Note  1  to  en try:  RNC is used in these standards to mean either a single chart or a collection of charts.  
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[SOURCE:  IMO Resolu t ion  MSC.232(82) :2006,  Append ix  7  3 . 2]  

3. 1 .32   
RTS 
Reported  Target  S imu lator  as  defi ned  in  Annex F  of  I EC  62388:201 3  

3.1 .33   
route  
series  of  waypoin ts  connected  by one  or more  l egs  i ncl ud ing  both  straigh t  and  curved  
segments  

3.1 .34   
RNC data  
data conform ing  to  3 . 1 . 30  

3.1 .35   
RNC test  data set  
standard ized  data set  and  test ing  i nstructions  avai lable  as  IHO S-64  

3.1 .36   
sing le  operator action  
(MSC.252/A1 )  procedure achieved by no more than one hard-key or soft-key action,  excluding 
any necessary cursor movements,  or voice actuation using programmed codes  

[SOURCE:  IEC  62288:201 4,  3 . 42]  

3.1 .37   
safety contour 
borderl i ne  between  safe  and  unsafe  water based  on  depth  defi ned  by the  mariner  

Note  1  to  en try:  The  safety con tou r i ncl udes,  for  example,  the  sh ips  d raft  pl us  u nder kee l  c l earance.  

3.1 .38   
safety depth  
depth defined by the mariner,  e.g.  the ships draft plus under keel clearance,  to be used by 
ECDIS to emphasise sounding on the display equal to or less than this value 

[SOURCE:  IHO  S-32]  

3.1 .39   
selected  target  
(MSC. 1 91 /A)  target selected manually or automatically for the display of detailed 
alphanumeric data,  information and text in a separate user dialogue area.  The target is 
represented by a “selected target” symbol 

[SOURCE:  I EC 62288:201 4,  3 . 40]  

3.1 .40   
sleeping  AIS  target  
(MSC. 1 91 /A)  AIS  target indicating the presence of a vessel equipped with AIS in a certain 
location.  The target is represented by a “sleeping target” symbol indicating the vessel’s 
orientation.  No additional information is presented until the AIS target is activated 

[SOURCE:  I EC 62288:201 4,  3 . 43]  
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3.1 .41   
standard  d isplay 
the display mode intended to be used as a minimum during route planning and route 
monitoring 

Note  1  to  en try:  The  chart  con ten t  i s  l i s ted  i n  Annex A.  

[SOURCE:  IMO Resolu ti on  MSC.232(82) :2006,  c lause  A3.4]  

3.1 .42   
system  electron ic  navigational  chart  
SENC 
a database in the manufacturer’s internal ECDIS format,  resulting from the lossless 
transformation of the entire ENC contents and updates 

Note  1  to  en try:  It is this database that is actually accessed by ECDIS for the display generation and other 
navigational functions,  and is the equivalent of an up-to-date paper chart.  

Note  2  to  en try:  The SENC may also contain information added by the mariner and information from other 
sources.  

[SOURCE:  IMO Resolu ti on  MSC.232(82) :2006,  c lause  A3.3 ]  

3.1 .43   
system  raster  navigational  chart  
SRNC 
a database resulting from the transformation of the RNC by the RCDS to include updates to 
the RNC by appropriate means 

[SOURCE:  IMO Resolu ti on  MSC.232(82) :2006,  Append ix  7  3 . 3]  

3.2  Abbreviations  

AIS  Automatic  I den ti f i cati on  System  

BAM  Bri dge  Alert  Management  

BNWAS Bri dge  Navigational  Watch  Alarm  System  

CCRP  Consistent  Common  Reference  Poin t  

CIE  I n ternati onal  Comm ission  on  I l l um ination  

COG  Course  Over  Ground  

DAC  Des ignated  Area Code  

EBL E lectron ic  Beari ng  Li ne  

ECDIS  E lectron ic  Chart  D isplay 

EP  Estimated  Posi t i on  

EPFS  E lectron ic  Pos i t ion-Fix i ng  System  

EUT Equ ipment  Under Test  

FI  Function  I nd icator  

GMDSS  G lobal  Mari t ime  Dis tress  And  Safety System  

HO  Hydrograph ic  Off ice  

IHO  I n ternati onal  H ydrograph ic  Organ i zation  

IMO I n ternati onal  Mari t ime  Organ i zati on  

ISO I n ternati onal  Organ i zation  for  Standard i zation  

LAN  Local  Area Network 

MMSI  Mari t ime  Mobi le  Service  I den ti ty  
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MSI  Mari t ime  Safety I n formation  

ROT Rate  Of  Turn  

SOG  Speed  Over  Ground  

SOLAS I n ternati onal  Conventi on  for the  Safety of  Li fe  at  Sea (SOLAS) ,  1 974  as  amended  

TT Target  Tracking  

USB  Un iversal  Serial  Bus  

URI  Un i form  Resource  I den ti f i er  

VDL AIS  VHF Data Li nk 

VDM  AIS  VHF Data l i nk Message  

VDR  Voyage  Data Recorder  

VRM  Variable  Range  Marker  

4 Minimum operational  and  performance requirements  

4.1  General  

(232/A1 . 1 )  The primary function of the ECDIS is to contribute to safe navigation.  

(232/A1 . 2)  ECDIS with adequate back-up arrangements may be accepted as complying with 
the up-to-date charts required by regulations V/19 and V/27 of the 1974 SOLAS Convention,  
as amended.  (See  Annex  F. )  

(232/A2.4)  In addition to the general requirements set out in resolution A.694(17) as  fu rther 
speci f ied  i n  I EC 60945  and the presentation requirements set out in resolution MSC.191(79)  
as  fu rther speci fi ed  i n  I EC  62288 ,  ECDIS equipment shal l  meet the requirements of 
MSC.232(82) and follow the relevant guidelines on ergonomic principles adopted by the IMO 
in MSC/Circ.982.  (See  5 . 3 ,  6 . 3 ,  6 . 9 . 1 )  

(232/A1 .3)  ECDIS shal l  be capable of displaying all chart information necessary for safe and 
efficient navigation originated by,  and distributed on the authority of,  government authorized 
hydrographic offices.  (See  4. 3 ,  Clause  5)  

(232/A1 .4)  ECDIS shal l  facilitate simple and reliable updating of the electronic navigational 
chart.  (See  4. 4,  5 . 9)  

(232/A1 .5)  ECDIS shal l  reduce the navigational workload compared to using the paper chart.  
It shal l  enable the mariner to execute in a convenient and timely manner all route planning,  
route monitoring and positioning currently performed on paper charts.  It shal l  be capable of 
continuously plotting the ship's position.  (See  4. 1 0)  

(232/A1 .7)  ECDIS shal l  have at least the same reliability and availability of presentation as 
the paper chart published by government authorized hydrographic offices.  (See  4. 3 ,  4. 8 ,  4. 9,  
Clause  5)  

(232/A1 .8)  ECDIS shal l  provide appropriate alerts or indications with respect to the 
information displayed or malfunction of the equipment.  (See  Annex  D)  

(232/A1 .9)  When the relevant chart information is not available in the appropriate form,  (See 
4.4) some ECDIS equipment may operate in the Raster Chart Display System (RCDS) mode 
as defined in Annex G.  The RCDS mode of operation shal l  conform to performance standards 
not inferior to those set out in Annex G .  

(232/A1 .6)  The ECDIS display may also be used for the display of radar,  radar tracked target 
information,  AIS and other appropriate data layers to assist in route monitoring i n  accordance  
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wi th  requ i remen ts  of  232/A2.4,  232/A7. 4,  and  232/A9.2,  as  fu rther speci f i ed  herein .  (See  4. 6,  
4. 8,  4. 1 2)  

4.2  ECDIS defin i t ions  

(232/A3.6)  Further information on ECDIS definitions may be found in I HO  S-32.  

4.3  Display of  SENC information  

4.3. 1  SENC 

(232/A5.1a) ECDIS shal l  be capable of displaying all SENC information.  An ECDIS shal l  be 
capable of accepting and converting an ENC and its updates into a SENC.  

(232/A5.1b) The ECDIS may also be capable of accepting a SENC resulting from conversion 
of ENC to SENC ashore,  in accordance with IHO Technical Resolution A3.11  (IHO 
Miscellaneous Publication M-3).  This method of ENC supply is known as SENC delivery.  

NOTE  1  I HO Techn ical  Resol u ti on  A3. 1 1  i s  now referred  to  as  I HO Resol u ti on  4/2002.  

NOTE  2  I n  add i t i on  to  I HO  S-57  format,  Governments,  g overnment-au thori zed  Hydrog raph ic  Offi ces  or  other  
re l evan t  g overnment  i nst i tu t i ons  may al l ow the  d i s tri bu t i on  of  HO data  (ENC)  for the i r  waters  i n  a  SENC format.  
Th i s  requ i res  d i stri bu tors  of  HO data (ENC)  i n  SENC format  to  obtai n  approval  from  the  i ssu i ng  au thori ty  and  to  
operate  under the  regu lat i ons  of  that  au thori ty.  

For ENC data del i vered  i n  SENC format,  the  chart  update  mechan ism  provided  by the  ECDIS  
shal l  not  be  i n ferior  to  the  ENC  update  mechan ism .  (See 4.4)  

4.3.2  Ind ication  about  use of  non-HO source  

(See  6 . 5. 3 )  

I f  SENC data from  a non -HO source  i s  i n  use,  a  permanen t  i nd icati on  of  “non-ENC data”  shal l  
be  provided .  

4.3.3  Categories  of  d i splay 

(See  6 . 8. 2  to  6 . 8. 5)  

(232/A5.2)  SENC information available for display during route planning and route monitoring 
shal l  be subdivided into the following three categories,  Display base,  Standard display and All 
Other Information.  (See  Annex A and  Annex  M)  

(232/A5.3)  ECDIS shal l  present the Standard Display at any time by a single operator action.  

Selecti on  of  Standard  d isplay shal l  not  change  any user sett i ng  other  than  selecti on  of  
viewing  g roups  for  the  d isplay of  charted  objects.  When  Standard  D isplay (C lause  M .4)  i s  
se lected ,  al l  vi ewing  g roups  of  that  category shal l  be  vis i ble  i n  the  chart  d isplay and  add i t i onal  
viewing  g roups  of  Al l  Other I n formation  (C lause  M .5)  shal l  not  be  vis i ble  i n  the  chart  d isplay.  

(232/A5.5)  It shal l  be easy to add or remove information from the ECDIS display.  It shal l  not 
be possible to remove information contained in the Display Base.  

Each  IMO SENC i n formation  category i s  d i vi ded  i n to  sub-classes  cal l ed  vi ewing  g roup layers  
and  vi ewing  g roups  as  speci f ied  i n  Annex  M .  The  detai ls  of  vi ewing  g roup l ayers  and  subsets  
of  viewing  g roups  wi th i n  each  layer are  avai lable  i n  Annex  M .  

ECDIS  shal l  provide  means  to  add  or remove  in formation  from  the  d isplay by se lection  of  any 
of  the  viewing  g roup  layers  except  those  of  the  Display Base  (see  IHO S-52  Annex A:201 4,  
1 4. 3) .  
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Any add i ti onal  selecti on  capabi l i ty that  may be  provided  shal l  be  described  i n  the  user manual  
and  shal l  be  deri ved  from  the  viewing  g roup  layers  and  vi ewing  g roups  speci f i ed  i n  Annex  M .  

The  associati on  of  mu l t i ple  viewing  g roups  from  d i fferen t  vi ewing  g roup layers  may be  
combined  i n to  an  add i t i onal  se lection .  However,  the  se lecti on  of  vi ewing  g roup layers  and  
vi ewing  g roups  of  the  Standard  d isplay category shal l  not  be  combined  wi th  those  un ique  to  
the  Al l  Other category.  

More  detai led  chart  d isplay con tro l  se lectors  than  those  based  on  vi ewing  g roup l ayers  may 
be  provided  bu t  the  add i t i on  or  removal  of  i n formation  shal l  be  l im i ted  to  i nd i vidual  I HO 
viewing  g roups  ( for  example  “Sound ings”  from  the  viewing  g roup  layer  “Depth ,  cu rren ts,  e tc. ”  
cou ld  be  provided  as  a  se lection)  not  se lecti on  of  i nd i vidual  i tems,  for example  an  i nd ivi dual  
area or  an  i nd i vidual  sound ing .  

(S-52,  Annex A,  Part  1 /9. 1 )  The display of text shal l  be controlled independently of the display 
of the object it applies to.  The mariner shal l  have full control over the display of text.  All text is 
in the IMO Category "Al l  other Information".  

NOTE  1  The  text  g roup  l ayers  speci f i ed  i n  Annex M  are  i n tended  as  a  framework on  wh i ch  the  ECDIS  
manufactu rers  can  base  thei r  own  method  of  provid i ng  th i s  capabi l i ty.  Each  text  g roup  l ayer i s  d i vi ded  i n to  sub-
classes  cal l ed  text  g roups.  The  detai l s  o f  text  g roup  l ayers  and  subsets  of  text  g roups  wi th i n  each  l ayer are  
speci f i ed  i n  Clause  M. 6.  

(S-52,  Annex A,  Part  1 /9. 1 )  ECDIS  shal l  provide at least the capability to select "Important 
Text" and "Other Text",  and ECDIS  may provide further text groupings.  

Such  fu rther text  g roup selectors  shal l  be  a  subset  of  the  paren t  text  g roup  layer ( for example  
“Geograph ic  names”  from  text  g roup l ayer “Other text”  cou ld  be  provided  wi th  a ded icated  
d isplay se lector) .  ECDIS  may provide  also  combined  text  d i splay contro l  se lectors ,  bu t  such  
selectors  can  on l y combine  text  g roups  from  the  same text  g roup layer ( i . e .  i t  i s  not  al lowed  to  
combine  text  g roups  from  both  “ Importan t  Text”  and  “Other  Text”  text  g roup layers) .  

NOTE  2  As  a  gu i de  for  o rgan i z i ng  the  d i splay  of  text,  the  l as t  two  d i g i ts  of  the  SHOWTEXT i nstructi on  g i ve  a  text  
c l ass i f i cat i on  that  d i s t i ngu i shes  between  " Importan t"  and  "Other"  text,  and  g i ves  fu rther suggested  text  g roupings.  

(S-52,  Annex A/1 4.5)  National text ( text  g roup 31 ,  see  C lause  M . 6.2)  is a supplementary 
option for ECDIS.  If provided,  the style shal l  be similar to that of the Presentation Library (see  
IHO  S-52,  Annex A,  Part  1 /9. 1 ) .  

(232/A5.4)  When an ECDIS is switched on following a switch off or power failure,  it shal l  
return to the most recently manually selected settings for the display of  SENC i n formation .  

4.3.4  Safety contour  

(See  6 . 8. 1 0 ,  6 . 9 . 2 ,  6 . 9 . 3)  

(232/A5.8)  It shal l  be possible for the mariner to select a safety contour from the depth 
contours provided by the SENC.  ECDIS shal l  emphasize the safety contour over other 
contours on the display,  however: 

a)  if the mariner does not specify a safety contour,  this shal l  default to 30 m.  If the safety 
contour specified by the mariner or the default 30 m contour is not in the displayed SENC,  
the safety contour shown shal l  default to the next deeper contour; 

b)  if the safety contour in use becomes unavailable due to a change in source data,  
the safety contour shal l  default to the next deeper contour; and 

c) in each of the above cases,  an indication shal l  be provided.  (See  5 . 4. 3)  

NOTE  More  i n formati on  abou t  usage  of  safety con tou r and  safety depth  i s  avai l able  i n  i n formati ve  Annex N .  
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4.3.5  Safety depth  

(See  6 . 8. 1 1 )  

(232/A5.9)  It shal l  be possible for the mariner to select a safety depth.  ECDIS shal l  
emphasize soundings equal to or less than the safety depth whenever spot soundings are 
selected for display.  

4.3.6  In formation  content  

(232/A5. 1 0)  The ENC and all updates to it shal l  be displayed without any degradation of their 
information content.  

Degradati on  shal l  be  understood  as  degradati on  i n  i n formation  quan ti ty as  wel l  as  qual i ty wi th  
respect  to  the  IHO S-64  test  data  set.  

4.3.7  Veri fication  and  updates  

(See  6 . 8. 7,  6 . 8 . 1 7. 2 )  

(232/A5. 1 1 )  ECDIS shal l  provide a means to ensure that the ENC and all updates to it have 
been correctly loaded into the SENC.  

(232/A5. 1 2)  The ENC data and updates to it shal l  be clearly distinguishable from other 
displayed information,  including those listed in Annex  B .  

4.3.8  In formation  about  chart  objects  

(232/A5.6)  For any operator identified geographical position (for example by cursor picking) 
ECDIS shal l  display on demand the information about the chart objects associated with such 
a position.  (See  5. 3. 1 )  

4.3.9  Display scale  

(232/A5.7)  It shal l  be possible to change the display scale by appropriate steps for example 
by means of either chart scale values or ranges in nautical miles.  (See  5. 2. 1 )  

4.4  Provision  and  updating  of  chart  in formation  

4.4. 1  Contents  of  the  SENC 

(See  6 . 5. 3 )  

(232/A4. 1 )  The chart information to be used in ECDIS shal l  be the latest edition,  as corrected 
by official updates,  of that issued by or on the authority of a Government,  government-
authorized Hydrographic Office or other relevant government institution,  and conform to IHO 
standards.  

I n  order to  i denti fy the  date  and  ori g in  of  the  ENC i n  use,  the  ECDIS  shal l  i nclude  a g raph ical  
i ndex of  ENC data avai lable,  presen ted  upon  the  mari ner’s  request  and  provid ing  access  to  
the  ed i t i on  and  date  of  each  cel l .  (See  4. 3 . 7  and  5. 2. 1 )  

A new ed i ti on  of  an  ENC  wi l l  supersede  a previous  ENC and  i ts  i n tegrated  updates  i ssued  by  
a government au thori zed  H ydrograph ic  Office.  

(232/A4.2)  The contents of the SENC shal l  be adequate and up-to-date to comply with 
regulation V/27 of the 1974 SOLAS Convention as amended.  

(232/A4.3)  It shal l  not be possible to alter the contents of the ENC or SENC information 
transformed from the ENC.  
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4.4.2  Updates  

(See  6 . 5. 4,  6 . 8 . 1 7,  6 . 8 . 1 8)  

(232/A4.4)  Updates shal l  be stored separately from the ENC.  

Separate  s torage  of  updates  may u t i l i ze  the  same data s torage  area.  

(232/A4.5)  ECDIS shal l  be capable of accepting official updates to the ENC data provided in 
conformity with IHO standards.  These updates shal l  be automatically applied to the SENC.  By 
whatever means updates are received,  the implementation procedure shal l  not interfere with 
the display in use.  

The  con ten ts  of  an  update  assume that  al l  earl i er  updates  have  been  appl i ed  to  the  SENC.  

(232/A4.6)  ECDIS shal l  also be capable of accepting updates to the ENC data entered 
manually with simple means for verification prior to the final acceptance of the data.  They 
shal l  be distinguishable on the display from ENC information and its official updates and not 
affect display legibility.  

(232/A4.7)  ECDIS shal l  keep and display on demand a record of updates including time of 
application to the SENC.  This record shal l  include updates for each ENC until it is superseded 
by a new edition.  

(232/A4.8)  ECDIS shal l  allow the mariner to display updates in order to review their contents 
and to ascertain that they have been included in the SENC.  

(S-52/1 0. 7. 2)  On mariner’s demand automatic chart corrections of ENC information shal l  be 
highlighted i n  accordance  wi th  IHO  S-52/1 0.7. 2.  

(232/A4.9)  ECDIS shal l  be capable of accepting both non-encrypted ENCs and ENCs 
encrypted in accordance with the IHO Data Protection Scheme (IHO Special Publication  
S-63).  

NOTE  Non-encrypted  ENCs  can  be  avai l abl e  i n  p l ai n  I HO S-57  format  or  i n  accordance  wi th  the  I HO S -63.  

Means  shal l  be  provided  for a  fu l l  ENC  Update  Status  Report  i n  accordance  wi th  I HO S-63.  
Opti onal l y means  may be  provided  for  Rou te  Fi l tered  ENC Update  Status  Report  i n  
accordance  wi th  IHO S-63.  Optional l y means  may be  provided  for an  ENC Management  
Report  i n  accordance  wi th  the  I HO S-63.  (See  Annex  L)  

4.5  Scale  

(See  6 . 8. 8 )  

(232/A6. 1 )  ECDIS shal l  provide a permanent indication if: 

a)  the information is displayed at a larger scale than that contained in the ENC; or 

b)  own ship's position is covered by an ENC at a larger scale than that provided by the 
display.  

4.6  Display of  other navigational  in formation  

4.6. 1  General  for  al l  overlays  

(See  6 . 8. 1 5,  6 . 8 . 1 3 )  

(232/A7. 1 )  Radar information and/or AIS information may be transferred from systems 
compliant with the relevant standards of IMO.  Other navigational information may be added to 
the ECDIS display.  However,  it shal l  not degrade the displayed SENC information,  and it shal l  
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be clearly distinguishable from the SENC information.  (See  also  I EC  62288:201 4,  6 . 3. 3  and  
6. 3. 8) .  

(232/A7.4. 1 )  Transferred radar information may contain a radar image and/or tracked target 
information.  

The ECDIS  shal l  not  track targets,  calcu late  CPA/TCPA values,  provide  target  re lated  alerts  
or  provide  target  associati on  functional i ty u n less  i t  i s  fu l l y compl ian t  wi th  re levant  sections  of  
IEC  62388.  

(See  6 . 8. 1 4  g )  

(232/A7.3)  ECDIS and added navigational information shal l  use a common reference system.  
If this is not the case,  a permanen t  indication shal l  be provided.  

Such  advice  shal l  be  i ncluded  i n  the  manufacturer’s  i nstal lat ion  manual .  

(See  6 . 8. 1 5. 2  

(232/A7.2)  It shal l  be possible to remove the radar information,  AIS information and other 
navigational information by a single operator action.  

4.6.2  Radar in formation  

4.6.2.1  General  for  radar in formation  

(See  6 . 8. 1 5. 2,  6 . 8. 1 5. 3 )  

Target  i n formation  may be  provided  by a  radar target  tracking  system  and/or by the  AIS.  

As  far  as  practical ,  the  radar video  image  and  target  i n formation  shal l  be  presen ted  i n  
accordance  wi th  the  radar Performance  Standards  (see  I EC  62388:201 3,  Annex  A)  and  wi th  
the  presen tation  s tandards  (see  I EC  62288:201 4,  5 . 4. 1 ,  5 . 4. 2  for radar image  and  5. 5. 1  
th rough  5 . 6.4  and  6 . 3 . 2  for  target  i n formation ) .  

As  far as  practical ,  the  user  i n terface  and  data format for operating  and  presen ting  tracked  
radar target  i n formation  and  reported  AIS  target  i n formation  shal l  be  consistent.  (See  
IEC 62288:201 4,  5. 5. 2 . 2) .  

4.6.2.2  Radar image information  

(See  6 . 8. 1 5. 3)  

(232/A7.4. 2)  If the radar image is added to the ECDIS display,  the chart and the radar image 
shal l  match in scale,  projection and in orientation.  

(232/A7.4. 3)  The radar image and the position from the position sensor shal l  both be adjusted 
automatically for antenna offset from the conning position ( i . e.  CCRP) .  

The requ i rements  of  I EC  62288  for presen tation  of  radar vi deo  images  shal l  be  met.  (See  
IEC  62288:201 4,  5. 4. 1 )  

4.6.2.3  Tracked  target  in formation  

(See  6 . 8. 1 5. 4)  

The requ i rements  of  th is  subclause  appl y i f  tracked  target  i n formation  i s  provided.  
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I f  tracked  target  i n formation  i s  avai lable  i t  shal l  be  poss ible  to  d isplay and  provide  fu l l  
presentati on  functi onal i ty for a  m in imum  number of  tracked  radar  target  reports  accord ing  to  
Table  1 .  

Table  1  – Tracked  target  d isplay capaci ty  

Min imum  tracked  target  capaci ty   40  

 

NOTE  1  Un l i ke  the  radar ECDIS  does  not  have  mu l t i pl e  categori es  therefore  m i n imum  tracked  target  capaci ty  i s  
equ i valen t  to  CAT 1  as  defi ned  i n  I EC  62388.  

Where  tracked  target  vector i n formation  i s  added,  i t  shal l  be  i nd icated  to  the  operator whether 
the  vectors  are  re lat i ve  or true,  and  i f  true  whether  they are  sea or  g round  s tabi l i zed .  

The  system  shal l  process  al l  tracked  radar targets  reported  across  the  i n terfaces  provided  for  
that  pu rpose.  Data sources  may report  a  g reater number of  tracked  targets  than  capaci ty 
provided  for ECDIS.  To  avoid  exceeding  the  tracked  target  capaci ty of  the  ECDIS,  means  
shal l  be  provided  to  f i l ter  tracked  target  data received  from  external  sources  as  speci f ied  i n  
IEC 62288  for AIS  targets.  

There  shal l  be  an  i nd icati on  when  the  reported  target  processing  or  d i splay capaci ty i s  abou t  
to  be  exceeded.  

There  shal l  be  an  i nd icati on  when  the  reported  target  process ing  or d isplay capaci t i es  have  
been  exceeded .  

The  system  shal l  presen t  reported  tracked  targets  i n formation  i n  accordance  wi th  
IEC 62288:201 4,  5. 5. 1 .  

Alert  cond i t i ons  incl uded  i n  the  tracked  target  data,  e . g .  l ost  target  warn ing  and  CPA/TCPA 
alarm  shal l  not  be  repeated  by ECDIS  as  an  alert  bu t  may be  g raph ical l y i nd icated  usi ng  the  
appropriate  symbols  as  defi ned  i n  I EC  62288.  

I f  the  i n terface  does  not  provide  al l  detai l s  for  CPA/TCPA or  i f  some detai l s  are  not  avai lable  
from  the  i n terface  then  the  ECDIS  may deri ve  such  detai ls  from  the  avai lable  detai l s .  I f  ECDIS  
deri ves  CPA/TCPA from  avai lable  values  i n  the  i n terface  then  the  ECDIS  shal l  meet  the  
CPA/TCPA requ i rements  of  I EC  62388:201 3,  1 1 . 3 . 1 4. 7.  

NOTE  2  Combinati on  of  TTD  (protocol  vers i on  0) ,  TLB  and  TTM  sen tences  provides  al l  detai l s  i ncl ud i ng  
CPA/TCPA avai l able  f rom  radar for  tracked  targets ,  bu t  TTM  i s  not  a  requ i rement  of  I EC  62388  and  may not  be  
avai l able  from  al l  radars.  A combinati on  of  TTD  (protocol  vers i ons  0  and  1 )  and  TLB  i ncl udes  the  CPA/TCPA 
val ues.  TTD  protocol  vers i on  1  i s  described  i n  Annex V.  Al ternati vel y,  the  CPA/TCPA values  may be  deri ved  us i ng  
own  sh i p  speed  and  cou rse  from  the  OSD  sentence.  

An  ECDIS  that  provides  faci l i t i es  for radar target  detection  and  tracking  that  are  i ndependent  
of  a  sh ipborne  radar system  shal l  compl y wi th  the  target  tracking  requ i rements  of  
IEC  62388:201 3 ,  1 1 . 3 .  For presen tation  of  radar vi deo  images  the  requ i rements  of  IEC  62288  
on  radar  presen tati on  shal l  be  met.  

I f  faci l i t i es  are  provided  for radar target  detecti on  and  tracking  that  are  i ndependent  of  a  
sh ipborne  radar  system ,  then  i f  the  CPA and  TCPA values  of  a  tracked  target  are  l ess  than  
the  set  l im i ts ,  a  CPA/TCPA alarm  shal l  be  g i ven  and  the  target  causing  the  alarm  shal l  be  
clearl y i nd icated .  

Past  pos i t i ons  for  radar targets  may be  provided .  

The  last  reported  or pred icted  pos i t i on  of  a  l ost  target  shal l  be  c learl y marked  by a l ost  target  
symbol  on  the  d isplay as  set  forth  i n  I EC  62288:201 4,  Annex A.  I f  faci l i t i es  are  provided  for 
radar target  detecti on  and  tracking  that  are  independen t  of  a  sh ipborne  radar system ,  then  the  
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l ost  target  warn ing  shal l  be  g i ven  i f  the  l ost  target  warn ing  function  i s  enabled .  The  l ost  target  
symbol  shal l  d isappear i f  the  s ignal  (or message)  for the  target  i s  received  again  or  after  the  
warn ing  has  been  acknowledged.  A means  or method  shal l  be  provided  for  the  user to  enable  
or  d i sable  the  l ost  target  warn ing  functi on .  The  defau l t  shal l  be  d isabled .  There  shal l  be  a  
cl ear i nd icati on  whether  the  l ost  target  warn ing  function  for  tracked  targets  i s  enabled  or  
d isabled .  I f  a  tracked  radar target  i s  excluded  by a  pre-determ ined  range  or  pre-set  parameter  
( i f  th is  featu re  i s  provided) ,  then  no  warn ing  shal l  be  generated .  

4.6.2.4  Target  association  

(See  6 . 8. 1 5. 5)  

4.6.2.4.1  Target  association  −  External  

The requ i rements  of  th i s  subclause  appl y i f  tracked  target  i n formation  i s  provided  and  i f  
ECDIS  uses  target  associat i on  in formation  provided  by radar us ing  TTD  and  TLB sentences .  

I f  both  tracked  target  i n formation  and  AIS  target  i n formation  are  d isplayed  at  the  same t ime 
on  the  ECDIS,  then  ECDIS shal l  d i splay them  as  a s i ng le  target  accord ing  to  Annex A of  
IEC 62288:201 4.  Where  ECDIS  also  receives  reported  targets  d i rectl y from  AIS,  ECDIS  shal l  
f i l ter  the  d isplay of  the  reported  AIS  targets  us ing  the  MMSI  to  avoid  dupl icated  targets .  

I f  target  i n formation  from  AIS  and  radar tracking  are  both  d isplayed  at  the  same time  and  
where  the  AIS  and  radar i n formation  i s  cons idered  one  target,  then  as  a defau l t  cond i t i on ,  the  
act i vated  AIS  target  symbol  and  the  alphanumeric  AIS  target  i n formation  shal l  be  
au tomatical l y se lected  and  d isplayed  as  set  forth  I EC  62288:201 4,  Annex A.  The  user shal l  
have  the  option  to  change  the  defau l t  cond i t i on  to  the  d isplay of  tracked  radar targets  and  
shal l  be  perm i tted  to  sel ect  e i ther  radar  tracking  or  AIS  alphanumeric  i n formation .  

Where  the  AIS  and  radar  i n formation  are  cons idered  as  two  d isti nct  targets ,  one  act i vated  AIS  
target  symbol  and  one  tracked  radar target  symbol  shal l  be  d isplayed  as  set  forth  i n  
IEC  62288:201 4,  Annex A.  Where  the  AIS  and  radar i n formation  become su ff i ci entl y d i fferen t  
so  as  to  be  cons idered  as  two  d ist inct  targets  no  alert  shal l  be  raised.  

4.6.2.4.2  Target  association  – In ternal  

The requ i remen ts  of  th i s  subclause  appl y i f  tracked  target  i n formation  i s  provided  and  i f  
ECDIS  provides  an  i n ternal  so lu tion  for target  associati on .  

I f  both  tracked  target  i n formation  and  AIS  target  i n formation  are  d isplayed  at  the  same t ime 
on  the  ECDIS  and  i f  ECDIS  provides  faci l i t i es  for the  au tomatic  associat ion  of  reported  AIS  
targets  wi th  tracked  radar targets  that  are  i ndependen t  of  a  sh ipborne  radar target  tracking  
system ,  then  the  faci l i t i es  shal l  compl y wi th  I EC  62388:201 3,  1 1 . 8.  

I f  target  i n formation  from  AIS  and  radar tracking  are  both  d isplayed  at  the  same time  and  
where  the  AIS  and  radar  i n formation  are  considered  one  target,  then  as  a defau l t  cond i t i on ,  
the  act i vated  AIS  target  symbol  and  the  alphanumeric  AIS  target  i n formation  shal l  be  
au tomatical l y selected  and  d isplayed  as  set  forth  i n  I EC 62288:201 4,  Annex A.  The  user shal l  
have  the  option  to  change  the  defau l t  cond i t i on  to  the  d isplay of  tracked  radar targets  and  
shal l  be  perm i tted  to  select  e i ther  radar  tracking  or  AIS  alphanumeric  i n formation .  

Where  the  AIS  and  radar i n formation  are  considered  two  d is t inct  targets,  one  acti vated  AIS  
target  symbol  and  one  tracked  radar target  symbol  shal l  be  d isplayed  as  set  forth  i n  
IEC 62288:201 4,  Annex A.  Where  the  AIS  and  radar i n formation  become su ff icientl y d i fferen t  
so  as  to  be  cons idered  as  two  d is tinct  targets  no  alert  shal l  be  raised.  



 – 30  – I EC 61 1 74:201 5  © I EC  201 5  

4.6.3  AIS information  

4.6.3.1  General  

(See  6 . 1 3 )  

The requ i rements  for  AIS  i n formation  appl y i f  an  AIS  i n terface  i s  provided.  

Reported  targets  provided  by the  AIS  may be  f i l tered  accord ing  to  user-defined  parameters .  
Targets  may be  s l eeping ,  or  may be  act i vated.  Acti vated  targets  are  treated  i n  a  s im i lar  way 
to  radar tracked  targets.  

NOTE  1  Cl ass  A  AIS  i s  provi ded  for  SOLAS sh i ps  and  provides  fu l l  data.  Cl ass  B  AIS  i s  for  non -SOLAS craft  
provi d i ng  a  subset  of  that  data.  

NOTE  2  The  AIS  target  s tate  d i ag ram  i s  shown  i n  Annex G  o f  I EC  62388:201 3.  

4.6.3.2  AIS  targets  and  data  report  capaci ty  

(See  6 . 1 3 . 2 )  

I t  shal l  be  poss ible  to  d isplay and  provide  fu l l  presen tati on  functional i ty for a  m in imum  number 
of  s leeping  and  acti vated  AIS  targets  and  AIS  data reports  accord ing  to  Table  2 .  

A cau tion  shal l  be  generated  when  the  capaci ty of  processing/d isplay of  AIS  targets  and  data  
reports  i s  abou t  to  be  exceeded .  

A warn ing  shal l  be  generated  when  the  AIS  reported  target  processing /d i splay capaci ty has  
been  exceeded .  

The  AIS  target  d isplay capaci ty def ines  the  m in imum  number  of  AIS  targets  wh ich  can  be  
d isplayed .  The  equ ipment  shal l  provide  the  capabi l i ty to  d isplay a m in imum  number of  AI S  
targets  and  AIS  data  reports  accord ing  to  Table  2 .  

The  AIS  target  process ing  capaci ty of  the  equ ipment shal l  provide  the  capabi l i ty to  process  
the  number of  VDM  (VHF Data- l i nk Messages)  correspond ing  to  90  % of  fu l l y l oaded  VDL 
(VHF Data- l i nk) .  I n  that  cond i t i on ,  conti nuous  and  smooth  update  of  d isplayed  AIS  targets  and  
AIS  data reports  shal l  be  main tained.  The  worst  case  cond i ti ons  resu l t  from  a very l arge  
number of  anchored  targets  or  a  smal ler  number of  fast  moving  targets  and/or manoeuvri ng  
targets .  

The  user manual  shal l  describe  the  d isplay capaci ty and  the  processing  capaci ty for the  
equ ipment  and ,  i n  add i t i on ,  shal l  describe  the  operati on  i n  the  event  that  capaci ty i s  at ,  or  
cl ose  to,  the  maximum  provided  i n  each  case.  

NOTE  1  The  AIS  i n terface  has  a  maximum  data rate  of  4  500  messages  per m inu te.  

Table  2  – AIS  d isplay capaci ty  

Min imum  part  of  the  total  capaci ty  wh i ch  may be  acti vated  AIS  sh ip  targets ,  Class  A  
and  Class  B.  

40  

M in imum  total  capaci ty  for al l  Class  A  (acti ve  and  s l eeping ) ,  C lass  B  AIS  (acti ve  and  
s l eepi ng ) ,  AIS  AtoN ,  AIS  Base  Stat i on ,  AIS-SART and  SAR Ai rcraft.  
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NOTE  2  Un l i ke  the  radar  ECDIS  does  not  have  mu l t i pl e  categori es  therefore  AIS  d i spl ay  capaci ty  i s  equ i valen t  to  
CAT 1  as  defi ned  i n  I EC  62388.  

NOTE  3  AIS-SART i ncl udes  AIS  search  and  rescue  transm i tters  (SARTs)  and  other devi ces  us i ng  AIS  burst  
transm iss ion  technol ogy,  i ncl ud i ng  AIS  Man  Overboard  devi ces  (AIS-MOB)  and  EPIRB-AIS  devi ces .  
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4.6.3.3  AIS  target  fi l tering  

(See  6 . 1 3 . 3 )  

To reduce  d isplay c lu tter,  a  means  to  f i l ter  the  presen tation  of  s l eeping  AIS  targets  shal l  be  
provided ,  together wi th  an  i nd icati on  of  the  f i l ter  s tatus  (e. g .  by target  range,  CPA/TCPA or  
AIS  target  C lass  A/B,  etc. ) .  I t  shal l  not  be  poss ible  to  remove i nd i vi dual  AIS  targets  from  the  
d isplay.  AIS  target  f i l teri ng  provides  means  for  an  operator to  contro l  the  number of  d i splayed  
AIS  targets  and  data reports  wi th i n  the  l im i ts  of  the  d isplay capaci ty.  

I f  a  f i l ter  i s  appl ied ,  then  there  shal l  be  a permanent  i nd icati on .  The  f i l ter cri teria i n  use  shal l  
be  read i l y avai lable.  

Cri teria for f i l teri ng  to  reduce  d isplay c lu tter shal l  on l y i ncl ude  s leeping  C lass  A or s leeping  
Class  B  when  combined  wi th  one  or more  other  factors ,  for  example  i ncl ud ing :  CPA/TCPA 
Speed,  Range,  Course  and  Beari ng .  

For ECDIS  the  cri teria for f i l teri ng  shal l  i nclude  the  poss ibi l i ty to  f i l ter  al l  acti ve  and  s leeping  
AIS  targets.  

NOTE  The  above  wou l d  al l ow the  ECDIS  to  d i spl ay  for  example  on l y  AIS  AtoN  wi thou t  any  other AIS  targets  or  
i n formati on .  

AIS  Base  Stations  may repeat  AIS  i n formation  and  target  reports  wi th  a  l ower update  rate  
than  transm i tted  from  the  send ing  vessel  and  wi th  l atency that  i s  s i gn i f i can t  and  variable.  I f  
both  repeated  and  d i rect  AIS  reports  are  received  for the  same target,  the  repeated  reports  
shal l  not  be  processed  for CPA/TCPA or d i splay of  AIS  target  or  i n formation .  A repeated  
target  report  from  own  sh ip  shal l  not  be  processed  for CPA/TCPA or d i splay.  

4.6.3.4  Activation  and  deactivation  of  AIS  targets  

(See  6 . 1 3 . 4)  

A means  to  acti vate  a  s l eeping  AIS  target  and  to  deacti vate  an  act i vated  AIS  target  shal l  be  
provided .  I f  zones  for the  au tomatic  acti vati on  of  AIS  targets  are  provided,  they shal l  be  the  
same as  for  au tomatic  radar target  acqu is i t i on ,  i f  avai lable.  I n  add i t ion ,  s l eeping  AIS  targets  
may be  au tomatical l y acti vated  when  meeting  user  def ined  parameters  (e . g .  target  range,  
CPA/TCPA or  AIS  target  C lass  A/B) .  Au tomatic  acti vati on  i s  i ndependen t  of  AIS  target  
f i l teri ng .  I f  means  are  provided  for au tomatic  act i vati on  of  AIS  targets,  then  means  for 
d isabl ing  that  functi on  shal l  be  provided  and  the  d isable  status  shal l  be  i nd icated .  The  
manu factu rer shal l  s tate  what  user def ined  parameters  are  avai lable  and  shal l  show that  they 
are  described  in  the  user  manual .  

Any user def ined  zones  ( for example,  acqu is i t i on /acti vation  zones)  i n  use  shal l  be  presen ted  
i n  g raph ical  form  wi th  thei r  re levan t  symbols  set  forth  i n  I EC  62288:201 4,  Annex  A.  

4.6.3.5  AIS  functional i ty and  presentation  

(See  6 . 1 3 . 5 )  

The presen tation  of  reported  AIS  targets  and  AIS  data reports  shal l  be  i n  accordance  wi th  the  
requ i rements  of  I EC  62288.  

AIS  i n formation  shal l  be  g raph ical l y presen ted  as  s l eeping  or  act i vated  targets .  

AIS  targets  that  are  d isplayed  shal l  be  presented  as  s l eeping  targets  by defau l t.  

The  course  and  speed  of  a  tracked  radar target  or  reported  AIS  target  shal l  be  i nd icated  by a  
pred icted  motion  vector.  The  vector t ime  ( i . e.  l eng th )  shal l  be  ad justable  and  val id  for  
presentation  of  any target  regard less  of  i ts  source.  
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A permanent  i nd ication  of  vector mode,  t ime  and  stabi l i sat ion  shal l  be  provided .  The  AIS  
vector propert i es  shal l  be  general l y cons istent  wi th  those  of  tracked  target  vectors ,  i f  tracked  
target  i s  provided .  

The  cons istent  common  reference  po in t  shal l  be  used  for the  al i gnment of  tracked  radar and  
AIS  symbols  wi th  other i n formation  on  the  same d i splay.  

On  large  scale/l ow range  d isplays,  a  means  to  presen t  the  true  scale  ou tl ine  of  an  act i vated  
AIS  target  shal l  be  provided  in  accordance with  IEC 62288:201 4,  Annex A.  

I t  shal l  be  poss ible  to  d isplay the  past  pos i t i on  of  acti vated  targets .  

The  reported  AIS  targets  shal l  be  t ime-referenced  so  that  AIS  symbology shal l  be  
progress ive l y pos i t i oned  accord ing  to  i ts  reported  course  and  speed.  

ECDIS  shal l  be  able  to  process  and  d isplay the  fo l l owing  VDL messages  for AIS  targets  and  
AIS  data reports:  

a)  Messages:  1 ,  2 ,  3  and  5  (Class  A AIS  and  AIS-SART) ;  

b)  Messages:  1 8,  1 9  and  24  (Class  B  AIS) ;  

c)  Message  9  (AIS  on  Ai rborne  SAR  craft) ;  

d )  Message  21  (AIS  AtoN) ;  

e)  Messages  1 2  and  1 4  (Safety re lated  messages) .  

Optional l y ECDIS may process  and  d isplay add i t ional  VDL messages  for  AIS  data reports  ( for  
example  Messages  6  and  8 ,  AIS  appl ication  speci f i c  messages) .  The  manufacturer shal l  
declare  i n  the  user  manual  the  supported  AIS  appl icati on  speci fi c  messages  incl ud ing  
descripti on  of  the i r  functi onal i ty.  The  presen tation  shal l  be  accord ing  to  I EC  62288.  

NOTE  Messages  6  and  8  cons i s t  o f  a  1 6-bi t  appl i cati on  i den t i f i er  (AI )  and  data con ten t.  The  AI  cons i st  of  a  1 0-bi t  
des i gnated  area code  (DAC)  and  a  6-bi t  funct i on  i den ti f i er  (FI ) .  DAC val ue  0  i s  for  test  pu rposes,  DAC values  1  to  9  
are  for  i n ternati onal  u se,  DAC val ues  1 0  to  999  are  for  reg i onal  u se  and  DAC values  1  000  to  1  023  are  reserved  
for  fu tu re  use.  The  supported  AIS  appl i cati on  speci f i c  messages  are  i den ti f i ed  as  combinati on  of  DAC  and  FI .  For 
example  DAC set  as  1   to  9  and  FI  set  as  2 ,  3 ,  4,  5 ,  1 6 ,  1 7,  1 8 ,  1 9 ,  20,  21 ,  22,  23 ,  25,  26,  27,  28,  29,  30,  3 1  o r 32  
(see  IMO SN . 1 /Ci rc. 289) .  

4.6.4  AIS target  data  

(See  6 . 1 3 . 6 )  

Requ i rements  for AIS  target  data appl y,  i f  an  AIS  i n terface  i s  provided.  

I t  shal l  be  poss ible  to  se lect  any AIS  target  for  the  alphanumeric  d isplay of  i ts  data.  An  AIS  
target  selected  for the  d isplay of  i ts  alphanumeric  i n formation  shal l  be  i den ti f i ed  by the  
re levant  symbol  set  forth  i n  I EC 62288:201 4,  Annex A.  I f  more  than  one  target  i s  selected  for  
data d isplay,  the  re levant  symbols  and  the  correspond ing  data shal l  be  clearl y i den ti f i ed .  
There  shal l  be  a c l ear i nd ication  to  show that  the  target  data i s  derived  from  AIS.  

For each  selected  AIS  target  the  fo l lowing  data shal l  be  presented  i n  alphanumeric  form :  
source(s)  of  data,  sh ip’s  i den ti f i cati on ,  navigati onal  s tatus,  pos i t i on  and  where  avai lable  i ts  
qual i ty,  range,  bearing ,  COG,  SOG,  CPA,  and  TCPA.  Target  head ing  and  reported  rate  of  tu rn  
shal l  also  be  made avai lable .  Add i t ional  target  i n formation  shal l  be  provided  on  request.  

An  i nd icati on  shal l  be  provided  i n  the  alphanumeric  d isplay when  add i t i onal  i n formation  i s  
avai lable.  

For ECDIS  the  sea stabi l i zation  of  speed  vectors  i s  an  opti on .  I f  provided  and  se lected,  the  
CTW and  STW shal l  be  presented  i n  place  of  COG  and  SOG.  I f  both  opti onal  AIS  i n terface  
and  tracked  target  i n terface  i s  provided,  the  speed  vectors  shal l  share  common  operator  
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se lection  for vector t ime  ( leng th ) ,  re lat i ve/true  and  g round/sea s tabi l i zati on .  I f  provided,  the  
vector  t ime  ( l eng th ) ,  re lat i ve/true  se lecti on  and  g round  sea stabi l i zation  selecti on  shal l  be  
i nd icated.  The  defau l t  se lections  shal l  be  as  i nd icated  i n  Table  3 .  

For ECDIS the  bow crossing  i s  an  opti on .  I f  provided  bow cross ing  range  and  bow cross ing  
time  (BCR/BCT)  may be  presented.  

NOTE  The  AIS  transponder provi des  for each  AIS  target  the  pos i t i on  and  may provide  COG,  SOG  and  head i ng .  
Range,  beari ng ,  CTW,  STW,  CPA,  TCPA,  bow cross i ng  range  and  bow cross i ng  t ime  (BCR/BCT)  are  cal cu l ati on  
resu l ts  against  own  sh i p  data and  they are  not  provided  by the  AIS  transponder.  

I f  ECDIS  derives  CPA/TCPA from  avai lable  values  i n  the  i n terface  then  the  ECDIS shal l  meet  
the  CPA/TCPA requ i rements  of  I EC  62388:201 3,  1 1 . 3 . 1 4. 7.  

Manufacturer’s  documentation  shal l  i ncl ude  a descripti on  of  wh ich  AIS  data i f  rece ived  on  the  
i n terface  i s  used  and  wh ich  i n formation  and  i nd icati ons  presen ted  to  the  user are  deri ved  from  
the  values  avai lable  on  the  i n terface  and  the  values  avai lable  for own  sh ip.  

I f  the  received  AIS  in formation  i s  i ncomplete,  the  absent  i n formation  shal l  be  cl earl y i nd icated  
as  “m iss ing”  wi th i n  the  target  data f ie ld .  

The  data shal l  be  d isplayed  and  conti nual l y updated,  un ti l  another target  i s  selected  for data 
d isplay or un ti l  the  window is  c l osed .  

Means  shal l  be  provided  to  presen t  own  sh ip  AIS  data on  request.  

4.6.5  AIS voyage-related  data  

(See  6 . 1 4)  

Requ i rements  for AIS  voyage  re lated  data appl y,  i f  an  AIS  i n terface  i s  provided .  

Means  shal l  be  provided  for on  demand  d isplay of  the  fo l l owing  own  sh ip  data.  Means  shal l  be  
provided  for  the  user en try of  the  fo l l owing  data and  ou tpu t  of  th is  data via the  i n terface  to  
AIS.  (See  Table  Q. 4,  VSD) .  

a)  Cargo  category 

The  descript ions  of  sh ip  and  cargo  are  i nd icated  by a  number,  wh ich  correspond  to  textual  
descript ion .  Refer  to  I TU-R M. 1 371 -5  Annex  8 ,  Message  5 .  

b)  Navigation  status  

The  descript ion  of  navigati on  status  i s  i nd icated  by a  number,  wh ich  corresponds  to  the 
textual  descript ion .  Refer  to  ITU-R  M . 1 371 -5  Annex 8 ,  Messages  1 ,  2 ,  3 .  

c)  Sh ip’s  draft  (maximum  actual  s tatic)  

The  sh ip’s  maximum  draft  i s  i nd icated  by a  number.  Refer to  I TU-R  M. 1 371 -5  Annex 8 ,  
Message  5.  

d )  Destinati on  

The  description  of  destinati on  i s  a  maximum  20  character s tring .  Refer to  ITU -R  M . 1 371 -5  
Annex 8 ,  Message  5.  

e)  ETA date  and  time  

Mon th ,  day,  hours,  m inu tes ,  un iversal  coord inated  un i versal  t ime  (UTC) .  Refer to  ITU-R  
M. 1 371 -5  Annex  8 ,  Message  5 .  

4.6.6  AIS CPA/TCPA alarms 

(See  6 . 1 3 . 7)  
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I f  ECDIS provides  faci l i t i es  for radar  target  tracking  that  are  i ndependent  of  a  sh ipborne  radar  
system ,  means  may be  provided  to  create  a common  CPA/TCPA alarm  function  for AIS.  I f  
provided ,  the  col l i s ion  avo idance  alarm  cri teria shal l  be  the  same for both  AIS  and  tracked  
targets .  I t  shal l  be  poss ible  to  enable  or  d isable  a common  CPA/TCPA alarm  function  for  both  
AIS  and  tracked  targets .  An  i nd icati on  shal l  be  g i ven  i f  the  CPA/TCPA alarm  function  for AIS  
is  d isabled .  

I f  the  CPA/TCPA alarm  function  i s  acti vated ,  and  i f  the  calcu lated  CPA and  TCPA values  of  
an  acti vated  AIS  target  are  l ess  than  the  set  l im i ts ,  a  CPA/TCPA alarm  shal l  be  g i ven  and  
shal l  be  i den ti f i ed  as  such  and  the  target  causing  the  alarm  shal l  be  cl earl y i nd icated .  

I f  the  ECDIS  provides  CPA/TCPA alarm  function  for tracked  targets  then  the  preset  
CPA/TCPA l im i ts  appl ied  to  targets  from  radar and  AIS  shal l  be  i den tical .  As  a  defau l t  s tate,  
the  CPA/TCPA alarm  functi onal i ty shal l  be  appl i ed  to  al l  act i vated  AIS  targets.  On  user  
request,  the  CPA/TCPA alarm  functional i ty may also  be  appl ied  to  s l eeping  targets .  

AIS  sh ip  ou t l i ne  d imension  data i s  not  requ i red  to  be  considered  i n  CPA/TCPA for AIS  targets .  
Such  capabi l i t i es ,  i f  provided ,  shou ld  be  described  i n  the  user  manual .  

4.6.7  AIS lost  target  warn ing  

(See  6 . 1 3 . 8 )  

I f  ECDIS  provides  faci l i t i es  for  a  CPA/TCPA alarm  function  for  AIS  targets,  means  may be  
provided  to  create  a  lost  target  warn ing  functi on  for  AIS.  The  enabled  state  of  the  l ost  target  
warn ing  functi on  for AIS  shal l  be  avai lable  on l y when  the  CPA/TCPA alarm  function  i s  
enabled.  

I t  shal l  be  poss ible  to  enable  or  d isable  the  lost  target  warn ing  functi on  for acti vated  AIS  
targets .  A c lear i nd icati on  shal l  be  g i ven  i f  the  l ost  target  warn ing  function  i s  d i sabled.  A l ost  
target  warn ing  functi on  for s leeping  targets  may be  provided .  

I f  the  fo l lowing  condi t ions  are  met  for  a  l ost  AIS  target:  

•  the  AIS  l ost  target  warn ing  function  i s  enabled ;  

•  the  target  i s  of  i n terest,  accord ing  to  l ost  target  f i l ter  cri teria;  

•  a  message  i s  not  received  for a  set  t ime,  depend ing  on  the  nom inal  reporti ng  rate  of  the  
AIS  target  (see  I EC  62388:201 3,  Table  27) ;  

then  the  fo l l owing  appl i es :  

•  the  l ast  known  (or pred icted)  pos i t ion  shal l  be  c learl y i nd icated  wi th i n  the  operational  area  
as  a l ost  target  and  warn ing  shal l  be  g i ven ;  

•  the  i nd ication  of  the  l ost  target  shal l  d isappear i f  the  s i gnal  i s  received  again ,  or  after the  
warn ing  has  been  acknowledged;  

•  a  means  of  recoveri ng  h i storical  data from  previous  AIS  reports  shal l  be  provided.  

4.6.8  Anchor watch  

(See  6 . 1 5)  

NOTE  Th i s  requ i rement  deri ves  from  an  IMO formal  safety  assessment  of  general  cargo  sh ip  safety  (see  I MO 
MSC. 88/1 9/2) .  

Means  shal l  be  provided  for the  operator  to  speci fy an  anchor l ocation  as  pos i t ion  offset  from  
the  common  reference  po in t  to  the  anchor l ocat i on .  

Means  shal l  be  provided  for the  operator to  speci fy the  rad ius  of  the  swing  c i rcle.  When  
acti vated,  the  anchor watch  functi on  shal l  d isplay the  swing  c i rcle .  The  cen tre  of  the  swing  
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ci rcle  shal l  be  at  the  pos i ti on  derived  from  the  anchor l ocation  and  the  own  sh ip  pos i t i on  at  the  
time  when  the  operator acti vated  the  functi on ,  i . e.  when  the  anchor was  dropped .  An  anchor  
symbol  shal l  be  d isplayed  at  the  cen tre  of  th is  swi ng  c i rcle.  

Wh i le  the  function  i s  acti vated,  the  system  shal l  mon i tor  the  ou tl i ne  of  own  sh ip.  I f  any part  of  
the  ou tl i ne  moves  ou ts ide  the  swing  c i rcle  the  system  shal l  raise  a warn ing .  I f  th i s  warn ing  i s  
not  acknowledged  wi th i n  2  m in ,  and  own  sh ip  remains  ou ts ide  the  swing  ci rcle,  the  alert  shal l  
be  escalated  to  an  alarm  (see  4. 1 2. 2. 2) .  

I f  the  anchor watch  functi on  i s  deactivated  wh i l e  th is  alert  i s  presen t,  the  alert  shal l  be  
cl eared.  

The  swing  ci rcle  and  anchor symbol  shal l  be  as  described  i n  Annex W.  The  co lou r shal l  be  
red  wh i l e  any part  of  the  ou t l i ne  of  own  sh ip  remains  ou ts ide  of  the  ci rcle .  

4.7  Display mode and  generation  of  the neighbouring  area  

(See  6 . 8. 9 )  

(232/A8. 1 )  It shal l  always be possible to display the SENC information in a 'north-up' 
orientation.  Other orientations are permitted.  When such orientations are displayed,  the 
orientation shal l  be altered in steps large enough to avoid unstable display of the chart 
information.  

NOTE  An  u nstabl e  cond i t i on  that  changes  ori en tati on  rapid l y  i s  d i s tract i ng  and  can  make  text  or  symbols  d i ff i cu l t  
to  read .  

(232/A8.2)  ECDIS shal l  provide for true motion mode.  Other modes are permitted.  

(232/A8.3)  When true motion mode is in use,  reset and generation of the chart display of the 
neighbouring area shal l  take place automatically at own ship’s distance from the edge of the 
display as determined by the mariner.  

(232/A8.4)  It shal l  be possible to  manual l y change  the displayed chart area and the position of 
own ship relative to the edge of the display.  

(232/A8.5)  If the area covered by the ECDIS display includes waters for which no ENC at a 
scale appropriate for navigation is available,  the areas representing those waters shal l  carry 
an indication (see  Annex  D)  to the mariner to refer to the paper chart or to the RCDS mode of 
operation (see  Annex G ) .  

4.8  Colours  and  symbols  

(See  6 . 7. 1 ,  6 . 7. 3,  6 . 8. 6 )  

(232/A9. 1 )  IHO recommended colours and symbols shal l  be used to represent SENC 
information (See S-52,  Annex A).  

I f  SENC data from  a non-HO sou rce  i s  i n  use,  i t  may use  other co lours  or  symbols  than  
speci f ied  by I HO S-52.  I n  th is  case  a permanent  i nd ication  “non-ENC data”  shal l  be  provided.  

NOTE  “Non -ENC data”  i n d i cates  that  the  equ i pment  does  not  comply wi th  carri age  requ i rement  of  ECDIS.  

I f  SENC data from  HO source  i s  i n  use  and  i f  the  represen tati on  uses  co lours  or  symbols  
d i fferent  from  IHO S-52  then  a  permanent  i nd icati on  “non -ECDIS  presen tati on ,  non  SOLAS 
mode”  shal l  be  provided .  

NOTE  “Non -ECDIS  presentat i on ”  i n d i cates  that  the  equ i pment  does  not  comply wi th  carri age  requ i rement  of  
ECDIS.  
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(232/A9.2)  The colours and symbols other than those mentioned in 232/A9. 1  shal l  comply with 
the applicable requirements contained in the IMO standards for navigational symbols (see  
IEC  62288) .  

(232/A9.3)  SENC information,  when displayed at the scale specified in the ENC,  shal l  use the 
specified size of symbols,  figures and letters (See S-52,  Annex  A).  

(232/A9.4)  ECDIS shal l  allow the mariner to select whether own ship is displayed in true scale 
or as a symbol.  

4.9  Display requ irements  

4.9. 1  Route plann ing  and  moni toring  

(232/A1 0. 1 )  ECDIS shal l  be capable of displaying information for: 

1)  route planning and supplementary navigation tasks (see  4 . 1 0. 2) ;  

2)  route monitoring (see  4. 1 0. 3) .  

4.9.2  Chart  presentation  size  

(See  6 . 3. 2 )  

(232/A1 0 . 2)  The effective size of the chart presentation for route monitoring shal l  be at least 
270 mm by 270 mm.  

4.9.3  Colour and  resolution  

(See  6 . 7. 3,  6 . 7. 4)  

(232/A1 0. 3 )  The display shal l  be capable of complying with the colour and resolution 
recommendations of IHO (See IHO S-52,  Annex  A).  

4.9.4  Presentation  

(See  6 . 7. 5 )  

(232/A1 0. 4)  The method of presentation shal l  ensure that the displayed information is clearly 
visible to more than one observer in the conditions of light normally experienced on bridge of 
the ship by day and by night.  

4.9.5  Removal  of  in formation  categories  

(See  6 . 8. 3 )  

(232/A1 0. 5)  If information categories included in the Standard Display (see  Annex  A and  
Annex M )  are removed to customize the display,  this shal l  be permanently indicated.  
Identification of categories which are removed from the Standard Display shal l  be shown on 
demand.  (See  4. 3 . 3)  

4.1 0  Route plann ing ,  moni toring  and  voyage  recording  

4. 1 0. 1  General  

(See  6 . 9. 2,  6 . 9 . 3)  

(232/A1 1 . 1 )  It shal l  be possible to carry out route planning and route monitoring in a simple 
and reliable manner.  

(232/A1 1 . 2)  The largest scale data available in the SENC for the area given shal l  always be 
used by the ECDIS for all alerts or indications of crossing the ship's safety contour,  of  be ing  
too  c lose  to  a  po i n t  obj ect,  such  as  a  f i xed  or  f l oating  aid  to  navigati on  or i so lated  danger  
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(navigational  hazard)  and of entering a prohibited area,  and for alerts and indications 
according to Annex  D .  

4.1 0.2  Route p lann ing  

4. 1 0.2. 1  Route plan  

(See  6 . 9. 2 )  

(232/A1 1 . 3 . 1 )  It shal l  be possible to carry out route planning including both straight and 
curved segments.  

(232/A1 1 . 3 .2)  It shal l  be possible to adjust a planned route alphanumerically and graphically 
including: 

1)  adding waypoints to a route; 

2)  deleting waypoints from a route; 

3)  changing the position of a waypoint.  

(232/A1 1 . 3 . 3)  It shal l  be possible to plan one or more alternative routes in addition to the 
selected route.  The selected route shal l  be clearly distinguishable from the other routes.  

(232/A1 1 . 3 . 4)  An indication is required if the mariner plans a route across an own ship’s 
safety contour.  

The i nd ication  shal l  be  both  g raph ical  i n  the  chart  area us i ng  I EC  62288:201 4,  Table  A. 3,  
g raph ical  symbol  3 . 5  b  and  textual  i n  the  user  d ialog  area of  the  rou te  p lan .  

The  g raph ical  h i gh l i gh t  shal l  be  the  i n tersecti on  between  the  planned  rou te  and  the  charted  
featu re/object.  

The  charted  feature/object  wh ich  i s  the  ori g in  of  the  i nd ication  shal l  be  d isplayed  on  demand  
together  wi th  the  I EC  62288:201 4,  Table  A. 3 ,  g raph ical  symbol  3 . 5  b.  Th is  may requ i re  
temporary overri de  of  the  user selected  viewing  g roup l ayers  (see  Annex M)  or  temporary 
d isplay of  a  charted  featu re/object  from  the  largest  scale  avai lable.  

Opti onal l y,  the  g raph ical  i nd ication  i n  the  chart  area may be  se lectable  between  on  and  off  
state .  When  selected  for off  s tate,  a  permanent  i nd icati on  shal l  be  provided  that  the  
“ I nd ication  of  cross ing  safety contour  i s  Off” .  

 (232/A1 1 . 3. 5)  An indication shal l  be given if the mariner plans a route closer than a user-
specified distance from the boundary of a prohibited area or a geographic area for which 
special conditions exist (see Annex C) .  An indication shal l  also be given if the mariner plans a 
route closer than a user-specified distance from a point object,  such as a fixed or floating aid 
to navigation or isolated danger (navigati onal  hazard) .  

This  d istance  l im i t  may be  the  same appl i ed  to  the  proxim i ty of  al l  dangers  and  i dentical  to  the  
d istance  l im i t  appl ied  for  approach ing  the  boundary of  a  proh ibi ted  area,  area wi th  special  
cond i t i ons.  

The i nd icati on  shal l  be  both  g raph ical  i n  the  chart  area us i ng  I EC  62288:201 4,  Table  A. 3,  
g raph ical  symbol  3 . 5  c  and  textual  i n  the  user  d ialog  area of  the  rou te  plan .  

The g raph ical  h i gh l i gh t  shal l  be  the  i n tersection  between  the  planned  rou te  and  the  charted  
feature/object.  

The  charted  feature/object  wh ich  i s  the  ori g in  of  the  i nd ication  shal l  be  d isplayed  on  demand  
together wi th  the  I EC  62288:201 4,  Table  A. 3,  g raph ical  symbol  3 . 5  c.  Th is  may requ i re  
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temporary overri de  of  the  user selected  viewing  g roup l ayers  (see  Annex M)  or  temporary 
d isplay of  a  charted  featu re/object  from  the  largest  scale  avai lable.  

Graph ical  i nd icati on  i n  the  chart  area shal l  be  se lectable  between  on  and  off  states  separatel y 
for navigational  hazards  and  for each  proh ibi ted  area or each  area wi th  special  cond i t ions  
(see  Annex  C) .  I f  any of  the  se lectable  i nd icati ons  i s  i n  the  off  state,  there  shal l  be  a re levan t  
permanent  i nd ication :  " I nd icati on  of  navigati onal  hazards  i s  Off"  or  " I nd icati on  of  some 
proh ibi ted  areas  or areas  wi th  special  cond i ti ons  i s  Off" .  The  fu l l  l i s t  of  proh ibi ted  areas  or 
areas  wi th  special  cond i t i ons  i n  the  off  s tate  shal l  be  avai lable  on  demand.  

 (232/A1 1 . 3. 6)  It shal l  be possible for the mariner to specify a cross track limit of deviation 
from the planned route at which an automatic off-track alarm shal l  be activated.  

4. 1 0.2.2  Annotated  Route  plan  

(See  6 . 9. 2 )  

NOTE  An  annotated  rou te  pl an  combines  a  rou te  plan  wi th  add i t i onal  mari ner’ s  i n formati on  (see  6 . 4. 1 ) .  I t  i ncl udes  
some of  the  i n formati on  requ i red  by the  gu i del i nes  for  voyage  plann i ng  ( I MO A. 893(21 ) ) .  

Annotated  rou te  plan  may be  provided.  I f  provided ,  the  fo l l owing  ru les  appl y:  

1 )  add i t i onal  mari ner’s  i n formation  shal l  be  organ i zed  i n  s im i lar way to  rou te  p lans,  wh ich  
means  separate l y named  enti t ies  such  as  f i l es  or  databases;  

2)  annotati on  means  that  a  rou te  p lan  shal l  be  l i nked  to  such  separatel y named  enti t i es ;  

3)  annotated  rou te  p lan  shal l  provide  a textual  document i n  e lectron ic  form .  A paper  vers ion  
may be  provided .  The  documen t shal l  l i st  al l  i tems  from  both  rou te  plan  and  add i t i onal  
mariner’s  i n formation  i n  the  same sequence  as  they wi l l  appear when  the  sh ip  sai l s  the  
planned  rou te.  

EXAMPLE  The  sequence  cou ld  be:  waypoin t  1  wi th  ETD,  cau t i on  (dangerous  area) ,  waypoin t  2  wi th  ETA,  
cau ti on  (danger) ,  i n formati on  ( l eave  pi l ot) ,  waypo in t  3  wi th  ETA,  i n formati on  (speed  l im i t) ,  etc.  

4.1 0.2.3  Route plan  exchange wi th  other equ ipment  

(See  6 . 9. 2 )  

Optional l y,  means  may be  provided  to  export  and  import  rou te  plans  and  annotated  rou te  
plans  wi th  o ther equ ipment.  The  med ia used  may be  a removable  memory device  ( for  
example  USB memory st ick,  SD  card,  etc. )  or  a  f i xed  wi red  i n terface  ( for example  
IEC 61 1 62-450,  see  4. 1 2. 7  and  Annex  T) .  The  format of  the  rou te  plan  exchange  for export  
and  import  i s  described  i n  Annex  S.  

4.1 0.3  Route mon i toring  

(See  6 . 8. 1 3 ,  6 . 9 . 3 )  

(232/A1 1 . 4. 1 )  For route monitoring the selected route and own ship's position shal l  appear 
whenever the display covers that area.  

(232/A1 1 . 4.2)  It shal l  be possible to display a sea area that does not have the ship on the 
display (for example for look ahead,  route planning),  while route monitoring.  If this is done on 
the display used for route monitoring,  the automatic route monitoring functions (for example.  
updating ship’s position,  and providing alerts and indications) shal l  be continuous.  It shal l  be 
possible to return to the route monitoring display covering own ship's position immediately by 
single operator action.  

The system  shal l  al l ow the  user  to  se lect  a  rou te  for mon i toring  on l y i f  the  pre-planned  rou te  
has  been  checked  that  the  rad ius  of  p lanned  tu rns  al l ows  each  tu rn  to  complete  before  the  
next  tu rn .  
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(232/A1 1 . 4.3)  ECDIS shal l  give an alarm if,  within a specified l ook-ahead  time or  d istance  set 
by the mariner,  own ship will cross the safety contour.  

The  visual  i nd ication  of  the  alarm  shal l  be  g raph ical  i n  the  chart  area us ing  I EC  62288:201 4,  
Table  A. 3,  g raph ical  symbol  3 . 5  b  and  textual  i n  the  user d ialog  area of  the  alert  management.  

The  g raph ical  h igh l igh t  shal l  be  the  i n tersection  between  the  own  sh ip  l ook-ahead  area and  
the  charted  feature/object.  

The  charted  featu re/object  wh ich  i s  the  ori g i n  of  the  alarm  shal l  be  d isplayed  on  demand  
together  wi th  the  I EC  62288:201 4,  Table  A. 3 ,  g raph ical  symbol  3 . 5  b.  Th is  may requ i re  
temporary overri de  of  the  user selected  viewing  g roup l ayers  (see  Annex M)  or  temporary 
d isplay of  a  charted  featu re/object  from  the  largest  scale  avai lable.  

Optional l y,  the  g raph ical  i nd ication  i n  the  chart  area may be  se lectable  between  on  and  off  
state.  When  se lected  for off  state,  a  permanent  i nd icati on  shal l  be  provided  that  the  
“ I nd ication  of  cross ing  safety contour  i s  Off” .  

(232/A1 1 . 4. 4)  ECDIS shal l  give a warn ing  or cau tion ,  as selected by the mariner,  if,  within a 
specified l ook-ahead  time or d istance  set by the mariner,  own ship will cross the boundary of 
a prohibited area or of a geograph ic  area for which special conditions exist.  (See  Annex C)  

The visual  i nd ication  of  the  warn ing  or  cau tion  shal l  be  g raph ical  i n  the  chart  area usi ng  
IEC 62288:201 4,  Table  A. 3 ,  g raph ical  symbol  3 . 5  c  and  textual  i n  the  user d ialog  area of  the  
alert  management.  

The  g raph ical  h igh l igh t  shal l  be  the  i n tersection  between  the  own  sh ip  l ook-ahead  area and  
the  charted  feature/object.  

The  charted  featu re/obj ect  wh ich  i s  the  ori g i n  of  the  warn ing  or cau tion  shal l  be  d isplayed  on  
demand  together wi th  the  I EC  62288:201 4,  Table  A. 3 ,  g raph ical  symbol  3 . 5  c.  Th is  may 
requ i re  temporary override  of  the  user se lected  viewing  g roup l ayers  (see  Annex M)  or  
temporary d isplay of  a  charted  feature/object  from  the  l argest  scale  avai lable.  

Graph ical  i nd icati on  i n  the  chart  area shal l  be  se lectable  between  on  and  off  s tates  separatel y 
for each  proh ibi ted  area or  area wi th  special  cond i t i on  (see  Annex C) .  I f  any i nd ication  i s  i n  
the  off  s tate,  a  permanent  i nd icati on :  "ProhAre"  shal l  be  provided.  The  fu l l  l i s t  of  proh ibi ted  
areas  or  areas  wi th  special  cond i t i ons  i n  the  off  s tate  shal l  be  avai lable  on  demand.  

(232/A1 1 . 4. 5)  An alarm shal l  be given when the specified cross track limit for deviation from 
the planned route is exceeded.  

NOTE  Rou te  mon i tori ng  wi l l  on l y  provi de  an  au tomati c  alarm  i f  the  mari ner  has  en tered  the  appropriate  data i n  
4. 1 0 . 2.  

(232/A1 1 . 4. 6)  A  caution shal l  be given to the mariner if,  continuing on its present course and 
speed,  over a specified l ook-ahead  time or distance set by the mariner,  own ship will pass 
closer than a user-specified distance from a danger (for example obstruction,  wreck,  rock)  
that is shallower than the mariner's safety contour or an aid to navigation (navigati onal  
hazard) .  

The visual  i nd icati on  of  the  cau tion  shal l  be  g raph ical  i n  the  chart  area us ing  I EC  62288:201 4,  
Table  A. 3,  g raph ical  symbol  3 . 5  c  and  textual  i n  the  user d ialog  area of  the  alert  management.  

The  g raph ical  h igh l i gh t  shal l  be  the  in tersection  between  the  own  sh ip  l ook-ahead  area and  
the  charted  featu re/object.  
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The  charted  feature/object  wh ich  i s  the  orig i n  of  the  cauti on  shal l  be  d isplayed  on  demand  
together wi th  the  I EC  62288:201 4,  Table  A. 3,  g raph ical  symbol  3 . 5  c.  Th is  may requ i re  
temporary overri de  of  the  user selected  viewing  g roup l ayers  (see  Annex M)  or  temporary 
d isplay of  a  charted  featu re/object  from  the  largest  scale  avai lable.  

Opti onal l y,  the  g raph ical  i nd ication  i n  the  chart  area may be  se lectable  between  on  and  off  
states .  When  se lected  for off  s tate,  a  permanen t  i nd icati on  shal l  be  provided  that  the  
“ I nd ication  of  navigati onal  hazards  i s  Off” .  

The  look-ahead  range,  expressed  as  t ime  or  d i s tance,  i s  set  by the  mari ner to  contro l  how far  
i n  advance  an  alert  wi l l  be  g i ven  before  a  d is tance  l im i t  i s  vi o lated .  The  same l ook-ahead  
range  shal l  be  appl ied  for approach ing  the  boundary of  a  proh ibi ted  area,  area wi th  special  
cond i t i ons,  cross ing  safety con tour or  proxim i ty to  a  danger.  The  d is tance  l im i t  set  by the  
mariner shal l  be  the  same appl ied  to  the  proxim i ty of  al l  dangers  and  aids  to  navigati on .  

(232/A1 1 . 4.9)  A warning shal l  be given by ECDIS when the ship reaches a specified time or 
distance,  set by the mariner,  in advance of a critical point on the planned route.  

ECDIS  shal l  perm i t  the  mariner to  defi ne  cri t i cal  po i n ts  and  the  t ime  or d istance  at  wh ich  a  
warn ing  shal l  be  g i ven .  The  words  “ to  reach  a cri t i cal  po in t”  shal l  be  considered  as  pass ing  
abeam  of  the  cri t ical  poi n t  on  the  p lanned  rou te.  

(232/A1 1 . 4. 1 1 )  It shal l  be possible to display alternative routes in addition to the selected 
route,  where  any have  been  p lanned.  The selected route shal l  be clearly distinguishable from 
the other routes.  During the voyage,  it shal l  be possible for the mariner to modify the selected 
sailing route or to  change to an alternative route.  

(232/A1 1 . 4. 1 2)  It shal l  be possible to display: 

a)  time-labels along a ship’s track manually on demand and automatically at intervals 
selected between 1  min and 120 min; and 

b)  an adequate number of points,  free movable electronic bearing lines (EBL),  variable and 
fixed range markers (VRM),  and other symbols required for navigation purposes and as 
specified in Annex  B .  

Measurements  from  own  sh ip  ( for example,  range  ri ngs,  range  and  bearing ,  cursor,  tracking  
data)  shal l  be  made  wi th  respect  to  the  CCRP.  

Note  that  an  “adequate  number”  of  EBL and  VRM  impl i es  at  least  one  of  each .  

4.1 0.4  Posi t ion  in tegration  

(See  6 . 8. 1 4,  6 . 9 . 4)  

(232/A1 1 . 4. 7)  The ship's position shal l  be derived from a continuous positioning system of an 
accuracy consistent with the requirements of safe navigation.  Whenever possible,  a second 
independent positioning source,  preferably of a different type shal l  be provided.  In such cases 
ECDIS shal l  be capable of identifying discrepancies between the two sources.  

The  ECDIS  shal l  have  means  to  d i splay the  pos i t i on  from  at  l east  two  pos i ti on ing  methods,  to  
i denti fy to  the  operator wh ich  method  i s  be ing  used,  and  provide  a means  for the  operator  to  
se lect  the  method  to  use.  Manual l y obtained  posi t i on  f i x  and  dead  reckon ing  functi ons  are  
requ i red  as  one  secondary i ndependent  pos i t ion i ng  sou rce,  bu t  these  are  not  cons idered  to  
be  con tinuous  even  i f  i t  i s  based  on  conti nuous  head ing  and  speed  sources .  Refer  to  4. 1 0 .6 .  

ECDIS  shal l  permanentl y i nd icate  us i ng  a ye l low co lour  the  sou rce  of  the  pos i t i on  whenever 
the  source  i s  from  non  conti nuous  posi t ion  system  or method .  

NOTE  Yel l ow i nd i cates  here  i n formati on  wi th  doubtfu l  i n tegri ty  i n  accordance  wi th  I EC 62288:201 4,  4 . 8. 2. 1 .  
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(232/A1 1 . 4.8)  ECDIS shal l  provide a warning when the input from the con tinuous  position,  
heading or speed sources is lost.  ECDIS shal l  also repeat,  but only as an indication,  any alert 
or indication passed to it from position,  heading or speed sources.  

(232/A1 1 . 4. 1 0)  The positioning system and the SENC shal l  be on the same geodetic datum.  
ECDIS shal l  give a warning if this is not the case.  

(232/A1 1 . 4. 1 5. 2)  ECDIS shal l  indicate discrepancies between the positions obtained by 
continuous positioning systems and positions obtained by manual observations.  

(232/A1 1 . 4. 1 4)  It shal l  be possible to adjust the displayed geographic position of the ship 
manually.  This manual adjustment shal l  be noted alpha-numerically on the screen ( i . e.  
permanentl y i nd icated) ,  maintained until altered by the mariner,  and automatically recorded.  

4. 1 0.5  Object  i n formation  

(See  6 . 8. 1 2 )  

(232/A1 1 . 4. 1 3)  It shal l  be possible to enter the geograph ic  coordinates of any position and 
then display that position on demand.  It shal l  also be possible to select any point (feature ,  
symbol or position) on the display and read its geographical co-ordinates on demand.  

4.1 0.6  LOP posi tion  fix  

(See  6 . 9. 7)  

(232/A1 1 . 4. 1 5. 1 )  ECDIS shal l  provide the capability to enter and plot manually obtained 
bearing and distance lines of position (LOP),  and calculate the resulting position of own ship.  
It shal l  be possible to use the resulting position as an origin for dead-reckoning.  

Posi t ion  plots  shal l  i nd icate  the  t ime  the  plot  was  accepted  and ,  i n  the  case  of  estimated  
pos i t ion ,  f i x  or  dead-reckoned  pos i t ion  plot  (EP,  f i x  or  DR) ,  the  type  of  p l ot.  I nd icati on  of  the  
source  of  data used  for  the  pos i ti on  may be  se lectable,  on  or  off,  by the  operator.  

Data for accepted  pos i t i on  plots  and  the  associated  LOPs  shal l  be  recorded  i n  the  voyage  
record ing  (see  4. 1 0 . 7) .  

4. 1 0.7  Voyage record ing  

(See  6 . 9. 4,  6 . 9 . 5)  

(232/A1 1 . 5. 1 )  ECDIS shal l  store and be able to reproduce certain minimum elements required 
to reconstruct the navigation and verify the official database used during the previous 
12 hours.  The following data shal l  be recorded at one minute intervals:  

1)  to ensure a record of own ship’s past track: time,  position (from the position source in 
use),  heading and speed; and 

2)  to ensure a record of official data used: ENC source,  edition,  date,  cell and update history.  

The same data record ing  requ i rements  appl y to  the  use  of  any RNC or unoff icial  chart  
database.  

(232/A1 1 . 5 .2)  In addition,  ECDIS shal l  record the complete track for the entire voyage,  with 
time marks at intervals not exceeding 4 hours.  

For the  purposes  of  l ogg ing ,  the  en t i re  voyage  i s  defi ned  as  a  maximum  period  of  th ree  
months.  

(232/A1 1 .5.3)  It shal l  not be possible to manipulate or change the recorded information.  
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(232/A1 1 . 5.4)  ECDIS shal l  have a capability to preserve the record of the previous 12 hours 
and of the voyage track.  

4.1 1  Calcu lations and  accuracy 

(See  6 . 6)  

(232/A1 2. 1 )  The accuracy of all calculations performed by ECDIS shal l  be independent of 
the characteristics of the output device and shal l  be consistent with the SENC accuracy.  

The ou tpu t  device  i ncludes  the  ECDIS  d isplay,  s tored  memory,  and/or pri n tou t.  

(232/A1 2. 2)  Bearings and distances drawn on the display,  or those measured between 
features already drawn on the display,  shal l  have accuracy no less than that afforded by the 
resolution of the display.  

(232/A1 2. 3)  The system shal l  be capable of performing and presenting the results of at least 
the following calculations: 

1)  true distance and azimuth (i.e.  bearing) between two geographical positions; 

2)  geographic position from known position and distance/azimuth (i.e.  bearing); and 

3)  geodetic calculations such as spheroidal distance,  rhumb line,  and great circle.  

Accuracy of  geodetic  calcu lations  shal l  be  for d is tance  wi th i n  1  % or  30  m ,  wh ichever i s  the  
g reater  d is tance  and  shal l  be  for  bearings  wi th i n  1 °  (see  Annex  J ) .  

4.1 2  Connections  wi th  other equ ipment  ( in terfaces)  

4. 1 2. 1  Connection  wi th  navigation  equ ipment  

(See  6 . 2. 1 ,  6 . 6 )  

(232/A1 5. 1 )  ECDIS shal l  not degrade the performance of any equipment providing sensor 
inputs.  Nor shal l  the connection of optional equipment degrade the performance of ECDIS 
below this standard.  

(232/A1 5. 2)  ECDIS shal l  be connected to the ship's position fixing system,  to the gyro 
compass and to the speed and distance measuring device.  For ships not fitted with a gyro 
compass,  ECDIS shal l  be connected to a marine transmitting heading device.  

ECDIS  shal l  also  be  capable  to  be  connected  to  BAM  equ ipment,  BNWAS,  ECDIS  back-up  
system  and  VDR.  Opti onal l y ECDIS  may be  connected  to  o ther  navigati onal  and  
communicati on  equ ipment,  for  example  Radar,  AIS,  Au topi lo t,  Track Contro l ,  Echo  sounder,  
SafetyNET,  and  NAVTEX.  

As  a m in imum ,  the  ECDIS  shal l  support  the  in terfaces  as  g i ven  i n  Annex  Q.  The  manu factu rer  
shal l  speci fy wh ich  phys ical  i n terfaces  are  supported.  I n  add i t ion ,  su i table  al ternative  i npu t  or  
ou tpu t  i n terfaces  may be  used .  

4.1 2.2  Connection  wi th  BAM  

(See  6 . 2. 2 )  

4.1 2.2. 1  BAM  compl iant  in terface  

NOTE  The  performance  standards  for  B ri dge  Al ert  Management  (BAM)  tai l or  the  IMO Code  on  Alerts  and  
I nd i cators  to  harmon i ze  the  pri ori ty,  c l ass i f i cati on ,  hand l i ng ,  d i s tri bu t i on  and  presentat i on  of  al erts  on  bri dge  
equ i pment.  

ECDIS  shal l  provide  an  alert  management  hand l ing  and  i n terface  compl ian t  wi th  the  
requ i rements  of  BAM  Modu le  A and  C  fu rther speci fi ed  for ECDIS  i n  the  Annex Q,  the  s tate  
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d iagram  of  I EC  61 924-2:201 2,  Annex J  and  the  detai led  sen tence  defi n i t i ons  of  
IEC  61 924-2:201 2,  Annex K (see  Annex D) .  

Alert  management  requ i res:  

a)  classi f ication  of  al l  alerts  avai lable  i n  the  EUT;  

b)  presentati on  of  the  alerts ;  

c)  report ing  of  alerts ;  

d )  hand l i ng  of  unacknowledged  warn ings,  see  4 . 1 2 .2. 2;  

e)  functi onal i ty of  remote  acknowledge  and  remote  s i l encing ,  see  4. 1 2. 2. 3 .  

4. 1 2.2.2  Unacknowledged  warn ings  

An  unacknowledged  warn ing  shal l  be:  

a)  repeated  as  a warn ing  after  a  l im i ted  t ime  peri od  not  exceed ing  5  m in ;  or  

b)  changed  to  alarm  pri ori ty after a  l im i ted  t ime  period  not  exceed ing  5  m in ;  or  

c)  changed  to  alarm  pri ori ty after a  user  se lectable  t ime  not  more  than  5  m in .  

I f  a  user se lectable  t ime  sett ing  i s  provided ,  the  defau l t  t ime  for the  user se lected  peri od  shal l  
be  60  s .  

4.1 2.2.3  Remote acknowledgments and  si lencing  of  al erts  

Remote  temporary s i l encing  and  remote  acknowledgemen t shal l  be  poss ible  via  alert  re lated  
communicati on  described  i n  Annex  Q  and  the  detai l ed  sen tence  def in i ti ons  of  
IEC 61 924-2:201 2,  Annex K.  

Remote  acknowledgement  shal l  on l y be  poss ible  for category B  alerts ,  see  IEC  61 924-2:201 2,  
Annex C.  

Remote  s i l encing  of  the  re levant  aud ible  alerts  of  the  ECDIS  shal l  be  poss ible  at  any t ime.  

4.1 2.3  Connection  wi th  VDR  

(See  6 . 2. 3 )  

4.1 2.3. 1  VDR in terface 

An  i n terface  wi th  VDR shal l  be  provided  based  on  I EC  61 1 62-450  and  I EC  61 996-1 :201 3 ,  
Annex E  and  Annex  G .  

4. 1 2.3.2  Transfer  of  screen  image 

A subj ecti vel y l oss less  g raph ic  algori thm  shal l  be  used  as  defi ned  i n  I EC  61 996-1 :201 3 ,  5 . 8  
(VDR) .  

Means  shal l  be  provided  to  confi gu re  at  i nstal l ation  the  header data for  the  fo l l owing  
i n formation  i n  the  “Status  and  i n formation  text  f ie ld”  as  described  i n  I EC  61 996-1 :201 3,  
Annex E :  

a)  i denti ty of  the  c lass  of  image  i ncl ud ing  source  type  together wi th  i denti f i er,  for  example  
“Source:ECDIS. 2”;  

b)  i denti ty of  the  d isplay l ocation .  

The  Ethernet  i n terface  shal l  provide  d i g i tal  f i l e  transfers  of  one  screen  captu re  each  1 5  s .  
Means  may be  provided  to  con fi gure  the  use  of  h i gher  update  rates .  
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Means  shal l  be  provided  to  change  the  synchron i zati on  of  the  image  message  transfer  to  the  
l ocal  c lock wi th i n  the  1 5  s  update  peri od.  The  defau l t  synchron i zati on  shal l  be  ECDIS. 1  l ocal  
cl ock +8 i . e .  send  at:08, :23, :38, :53,  ECDIS. 2  l ocal  cl ock +1 2  i . e .  send  at: 1 2 , :27, :42, :57.  

4.1 2.3.3  Transfer  of  ECDIS d isplay source  information  

ECDIS d isplay source  in formation  shal l  be  transferred  to  VDR as  def ined  i n  
IEC  61 996-1 :201 3,  Annex G ,  Table  G . 1 .  I tems  defi ned  i n  I EC 61 996-1 :201 3,  Annex G ,  
Table  G . 2  may be  i ncluded .  The  transfer  shal l  happen  at  least  every 1 0  m in  i f  the  reported  
i n formation  i s  unchanged  from  previous  transfer.  The  transfer shal l  happen  wi th in  2  s  when  
any of  the  reported  i n formation  has  been  changed.  

The  con tent  of  ECDIS  d isplay source  i n formation  shal l  i nclude  charts  used  for d i splay 
purposes  and  charts  used  for  alert  purposes  ( i . e .  l argest  scales  avai lable) .  

4. 1 2.4  Connection  wi th  BNWAS 

(See  6 . 2. 4)  

To provide  user acti vi ty i n formation  to  BNWAS,  an  EVE  sentence  as  speci f ied  in  I EC  61 1 62-1  
shal l  be  ou tpu t  i n  response  to  user- i n teracti on  wi th  the  ECDIS  under cond i t i ons  described  i n  
the  user manual .  

I t  i s  a  requ i rement of  BNWAS that  i t  shal l  not  be  poss ible  to  i n i t iate  the  reset  function  or 
cancel  any aud ible  alarm  from  any device,  equ ipment  or  system  not  phys ical l y l ocated  in  
areas  of  the  bri dge  provid i ng  proper look ou t.  The  ECDIS  i nstal lati on  manual  shal l  con tain  
i nstructions  abou t  i nstal lati on  l ocations  and/or confi guration  of  the  poss ibi l i ty of  resett i ng  the  
BNWAS timer from  the  ECDIS  when  the  BNWAS in terface  can  be  connected  or confi gured  to  
reset  the  dormant  period  of  the  BNWAS.  

4. 1 2.5  Connection  for  SENC in formation  

(232/A1 5. 3)  ECDIS may provide a means to supply SENC information to external equipment.  

NOTE  Test  of  th i s  i n terface,  i f  provided,  i s  not  requ i red .  The  format  of  SENC data i s  by defi n i t i on  a  
manufactu rer’ s  i n ternal  ECDIS  format  and  the  data i n terface  between  an  ECDIS  and  the  external  equ ipment  for  
SENC data transfer i s  not  defi ned  i n  I EC  61 1 62.  

4.1 2.6  Connection  wi th  NAVTEX or  SafetyNET for  MSI  

(See  6 . 1 6)  

I f  provided ,  an  i n terface  wi th  e i ther NAVTEX ( IEC  61 097-6)  or  SafetyNET ( IEC 61 097-4)  shal l  
compl y wi th  the  fo l lowing  requ i rements  for process ing  and  presentati on  of  MSI  messages  
received  via  NAVTEX or  SafetyNET.  

a)  Provide  an  ind icati on  when  a new MSI  message  i s  received  un ti l  i t  has  been  d isplayed  or  
24  h  have  passed .  

b)  Th is  i nd icati on  may be  suppressed  i f  the  MSI  message  does  not  meet  cri teria set  by the  
mariner.  

c)  Means  shal l  be  provided  for the  operator to  en ter  cri teria  for suppress ion  of  i nd ication  of  
new MSI  messages  based  on  t ime  and  d is tance  from  own  sh ip,  mon i tored  rou te  or  
p lanned  rou te.  Defau l t  sett i ng  i s  no  suppress ion .  

NOTE  The  cri teri a  set  for ECDIS  i nd i cati on  of  new MSI  messages  are  i n dependent  of  such  sett i ngs  on  the  MSI  
recei ver wh i ch  may opt i onal l y  be  con tro l l abl e  by NRM  sen tence  for  NAVTEX.  

d)  Detai l s  of  the  coverage  areas  and  message  categories  wh ich  have  been  excluded  by the  
operator  from  reception  and/or d isplay shou ld  be  read i l y avai lable .  

e)  For NAVTEX ECDIS  shal l  provide  means  to  vi ew the  receiver INS  mask set  i ns ide  the  
NAVTEX (see  I EC  61 097-6) .  Optional l y ECDIS  may provide  means  to  set  the  NAVTEX 
receiver mask(s) .  The  e lements  of  the  INS  mask are:  Frequency,  transm i tter coverage  
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area and  message  type  (see   NRM  sentence) .  The  e lements  of  the  I NS  mask shal l  be  
provided  for d isplay as  characters  ‘A’ ,  ‘B’ ,  etc. .  ECDIS  shal l  send  a query sentence  
requesti ng  an  NRM  sentence  prior  to  d isplay of  the  INS  mask.  

f)  Capabi l i ty for data storage  of  MSI  messages  for  at  l east  255  most  recen t  messages  per 
each  source  of  MSI  shal l  be  provided .  

g )  The  user  shal l  be  able  to  tag  i nd i vi dual  messages  for permanent  retenti on .  These  
messages  may occupy up to  25  % of  the  avai lable  memory and  shal l  not  be  overwri tten  by 
new messages.  When  no  l onger requ i red ,  the  user shal l  be  able  to  remove these  
messages.  

h )  Means  shal l  be  provided  to  view the  most  recen t  message,  past  messages,  and  to  vi ew 
messages  associated  wi th  se lection  of  MSI  symbols  i n  the  g raph ical  d i splay area.  

i )  Means  for vi ewing  MSI  messages  shal l  provide  at  l east  1 6  l i nes  of  message  text  at  a  t ime  
wi th  a  m in imum  of  40  characters/l i ne. .  

4.1 2.7  Connection  for  transfer  of  route  i nformation  

(See  6 . 1 7)  

I f  a  f i xed  wi re  i n terface  i s  provided  (see  4 . 1 0. 2. 3)  means  shal l  be  provided  based  on  
IEC 61 1 62-450  to  send  and  to  receive  i n formation  on  a mon i tored  rou te  and  al ternate  rou tes  
wi th  other navigati on  equ ipment;  for  example,  backup ECDIS,  p lann ing  workstation ,  radar,  
etc.  (see  Annex  T) .  The  data shal l  compl y wi th  the  appropriate  parts  of  Annex  S  for  th is  
purpose,  as  a  m in imum .  

Means  shal l  i ncl ude:  

a)  b id i recti onal  transfer of  rou te(s)  for  ed i t i ng  pu rposes.  The  reported  type  of  transferred  
rou te  i s  A i n  the  RRT sen tence;  

b)  transfer of  rou te  for mon i tori ng  purpose.  The  reported  type  of  transferred  rou te  i s  M  i n  the  
RRT sen tence;  

c)  send ing  of  RRT sen tences  us ing  I EC  61 1 62-450  to  i n form  another party abou t  the  transfer  
of  a  rou te,  and  recepti on  of  RRT sen tences  us i ng  I EC  61 1 62-450  for f i l e  transfer s tatus  
and  i n tended  appl ication  status  (see  Annex T) ;  

d )  for  send ing :  

•  a  method  to  i n i t i ate  transfer of  a  rou te ;  

•  i nd icati on  of  the  status  of  the  I EC 61 1 62-450  f i l e  transfer and  the  status  of  the  
i n tended  appl ication  based  on  the  received  RRT sen tence;  

•  i nd ication  of  no  response  i f  the  RRT sen tence  i s  not  received  wi th i n  the  
manufacturer’s  speci fi ed  timeou t;  

e)  for  receivi ng :  

•  a  method  to  accept  or  re j ect  a  received  rou te  at  appl ication ;  

•  report ing  to  the  sender the  s tatus  of  the  I EC 61 1 62-450  f i le  transfer and  the  s tatus  of  
the  i n tended  appl icati on  based  on  the  received  RRT sentence.  Th is  reporti ng  can  be  
e i ther by one  or two  RRT sentences.  I n  a  one  sentence  report  a  s i ng le  RRT sentence  
reports  both  f i l e  transfer status  and  appl icati on  l eve l  s tatus.  I n  a  two  sen tence  report  
the  f i rst  RRT sen tence  reports  on l y the  f i l e  transfer status  and  the  second  RRT 
sen tence  reports  the  appl ication  l evel  s tatus ;  

•  i f  the  receiver i s  an  ECDIS,  a  method  to  perform  a safety check of  the  received  rou te  
against  chart  database  and  a method  to  perform  a  geometry check at  appl i cati on  level ;  

•  a  method  to  request  a  rou te  from  another  ECDIS  after power on  (See  Annex  T,  
Q=Query for  transm i tti ng  any mon i tored  rou te  or  al ternati ve  rou te  for  ed i t i ng ) ;  

f)  a  l og  of  these  i n teracti ons.  
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4. 1 2.8  Connection  wi th  INS 

(See  6 . 1 8)  

The ECDIS shal l  i nd icate  the  received  i n tegri ty and  plausibi l i ty of  the  bas ic  CCRS values  
us ing  the  i n formation  in  the  NSR sen tence.  Colour cod ing  of  the  values  as  speci fi ed  i n  
IEC 62288  shal l  be  used.  

4. 1 3  Performance tests,  mal function  alerts  and  ind ications  

(See  6 . 8. 1 9 )  

(232/A1 3. 1 )  ECDIS shal l  be provided with means for either automatically or manually carrying 
out on-board tests of major functions.  In case of a failure,  the test shal l  display information to 
indicate which module is at fault.  

Major functions  of  ECDIS  are:  the  ECDIS  equ ipment i tse l f ,  i n terface  to  e lectron ic  pos i t i on  
f i xi ng  system ,  i n terface  to  the  g yro  compass ,  i n terface  to  the  speed  and  d istance  measuri ng  
device,  opt ional  i n terface  to  the  radar and  opti onal  i n terface  to  the  AIS .  

(232/A1 3. 2)  ECDIS shal l  provide suitable alert  ( i . e.  warn ing )  or indication of system 
malfunction.  

4.1 4  Back-up  arrangements  

(232/A1 4)  Adequate i ndependent  back-up arrangements shal l  be provided to ensure safe 
navigation in case of an ECDIS failure: (See  F.3)  

1) Facilities enabling a safe take-over of the ECDIS functions shal l  be provided in order to 
ensure that an ECDIS failure does not result in a critical situation.  (See  4. 1 2. 7)  

2)  A back-up arrangement shal l  be provided facilitating means for safe navigation of the 
remaining part of the voyage in case of an ECDIS failure.  (See  4. 1 2. 7)  

4.1 5  Power supply 

(See  6 . 9. 6 )  

(232/A1 6. 1 )  It shal l  be possible to operate ECDIS and all equipment necessary for its normal 
functioning when supplied by an emergency source of electrical power in accordance with the 
appropriate requirements of regulation II/1  of the 1974 SOLAS convention,  as amended.  

(232/A1 6. 2)  Changing from one source of power supply to another,  or any interruption of the 
supply for a period of up to 45 s,  shal l  not require the equipment to be manually re-initialized.  

The  equ ipment  i s  not  requ i red  to  remain  operati onal  during  th is  i n terrupti on  of  the  power  
suppl y.  

4. 1 6  Software maintenance  

(See  6 . 1 0 )  

Adequate  software  main tenance  arrangements  shal l  be  supported  by the  ECDIS  manufacturer 
i n  accordance  wi th  IMO SN . 1 /Ci rc. 266,  rev1 .  ECDIS equ ipment shal l  provide  means  to  d isplay 
on  demand  the  curren t  software  vers ion .  

Means  shal l  be  provided  to  replace  or i nstal l  updates  to  software  in  systems  aboard  sh ip.  

Manufacturers  shal l  provide  customers  wi th  t imel y access,  at  l east  by a websi te  wh ich  i s  
l i nked  to  the  I HO webs i te,  to  a  l i s t  showing  the  I HO s tandards  cu rren tl y i n  effect  for  ECDIS,  
ECDIS  appl ication  software  versions,  compl iance  s tatus  and  regu latory approvals  for  the  
l i sted  confi gurati ons/vers ions .  The  procedures  for  provid i ng  t imel y access  shal l  be  part  of  the  
recogn i zed  qual i ty system  of  the  manufacturer.  
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4.1 7  Qual i ty management  requ i rements  

(See  6 . 1 1 )  

The equ ipment  and  documentati on  shal l  be  developed ,  produced  and  wri tten  i n  accordance  
wi th  a recogn ised  qual i ty procedure,  for  example  I SO 9001  or  an  equ ivalen t  recogn ised  
qual i ty standard.  

NOTE  See  al so  I EC  60945  Software.  

4.1 8  Defau l t  control  sett ing  and  saved  user control  settings  

(See  6 . 1 2 )  

The conf igurati on  speci fi ed  in  Table  3  shal l  be  se lectable  by a s i ng le  operator act ion  fo l l owed  
by an  act i on  to  confi rm  the  se lection .  

A faci l i ty shal l  be  provided  to  store  and  recal l  user-speci f ic  sett i ngs  that  resu l t  after 
ad j ustments  to  su i t  the  cond i t i ons  at  hand.  At  l east  two  such  confi gurations  shal l  be  avai lable  
to  be  s tored  for recal l .  Se lection  for  recal l ing  a s tored  configu ration  shal l  be  fo l lowed  by an  
acti on  to  confi rm  the  selection .  

Table  3  – Control  settings configured  i n  response to  ‘Defau l t ’  selection  

(Append ix  6  of  IMO resolution  MSC.252(83))  

Function Setting 

Display category  ECDIS Standard display 

Chart  re lated  se lector:  Accuracy  Off  

Chart  re lated  se lector:  Date  dependen t  
objects  

cu rren t  date  

Chart  re lated  se lector:  H i g h l i gh t  date  
dependen t  

Off  

Chart  re lated  se lector:  Fu l l  l i gh t  l i nes  Off  

Chart  re lated  se lector:  H i g h l i gh t  i n fo  Off  

Chart  re lated  se lector:  H i g h l i gh t  document  Off  

Chart  re lated  se lector:  Unknown  On  

Chart  re lated  se lector:  Scale  m in  Off  

Chart  re lated  se lector:  Shal l ow pattern  Off  

Chart  re lated  se lector:  Shal l ow water 
dangers  

On  

Chart  re lated  se lector:  Contou r  l abel s ,  i f  
provi ded  

Off  

Chart  re lated  se lector:  Fou r shades,  i f  
provi ded  

Off  

Chart  re lated  se lector:  Nat i onal  l anguage,  i f  
provi ded  

Remain  unchanged  

Chart  re lated  se lector:  Paper chart  /  
S impl i f i ed  symbols  

Paper chart  

Chart  re lated  se lector:  P lai n  /  Symbol i zed  
boundari es  

P lai n  

Chart  re lated  se lector:  Text  g roup l ayer  Important  text  

Selected sea area Around own ship with appropriate off-set 

Range 3 NM 

Orientation True motion,  north-up 
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Function Setting 

True  moti on  reset  1 0  % from  d i splay edge  

Geodeti c  datum ,  i f  se lectable  WGS84 

Manual updates (see  5 . 9 . 2)  If applied i . e .  d i splayed  i f  avai l able  

Mariner’ s  notes (see  5 . 4. 1 )  If applied i . e .  d i splayed  i f  avai l able  

Selected route Last selected route,  including route parameters 

Past track On 

Past  track l eng th ,  i f  selectable  (see  
Annex B,  1.1  and  1.2)  

1 2  h  

Past  track t ime- label s  On ,  30  m in  

Look-ahead time 6 min 

Any ed i t  wi ndow (for  example  rou te  p l an )  Exi t  

Pos i t i on  data sou rce  remain  unchanged  

Safety con tou r  remain  unchanged  

Safety depth  remain  unchanged  

Cross  track l im i t  remain  unchanged  

Graph ical  i nd i cat i on  of  cross i ng  safety 
con tou r du ri ng  rou te  plann i ng ,  i f  select i on  
provi ded  

On  

Graph ical  i nd i cat i on  of  proh i bi ted  areas,  
areas  wi th  special  cond i t i ons  and  
navi gat i onal  hazards  du ri ng  rou te  pl ann i ng ,  
i f  se lect i on  provided  

On  

Di s tance  to  proh ibi ted  areas,  areas  wi th  
special  cond i t i ons  and  navi gati onal  hazards  

remain  unchanged  

Graph ical  i nd i cat i on  of  cross i ng  safety 
con tou r du ri ng  rou te  mon i tori ng ,  i f  sel ect i on  
provi ded  

On  

Graph ical  i nd i cat i on  of  proh i bi ted  areas  and  
areas  wi th  special  cond i t i ons  du ri ng  rou te  
mon i tori ng ,  i f  se lecti on  provi ded  

On  

Graph ical  i nd i cat i on  of  navi gati onal  hazards  
du ri ng  rou te  mon i tori ng ,  i f  se lecti on  
provi ded  

On  

Object  h i gh l i gh t,  selected  obj ect,  track 
d i splay from  l og  

Cleared  from  d i splay  

Cu rsor p i ck  Closed  

Any add i t i onal  wi ndow (dual  vi ew,  3d ,  t i des,  
etc. )  

C losed  

Any add i t i onal  i n formati on  l ayer,  propri etary 
l ayer (weather,  t i des,  AML,  etc . )  

C leared  from  d i splay  

Chart  update,  Chart  i n formati on  exchange  Aborted  

Colour d i fferent i ati on  test  d i ag rams  Closed  

Update  review Off  

Chart  1  C losed  

Un i ts  m ,  NM,  kn  

Cross i ng  a  navi gat i onal  hazard  i n  rou te  
mon i tori ng  mode  

Cau ti on  

Vector t ime  ( l eng th )  6  m i n  

Vector mode  True  

Vector s tabi l i zat i on  Ground  

Symbol  for  target  associat i on ,  i f  provided  AIS  
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Function Setting 

Col l i s i on  warn i ngs,  i f  provided  ON  ( l im i ts ,  CPA =  2  NM;  TCPA =  1 2  m in )  

Radar and  AIS  target  associati on ,  i f  
provi ded  

ON  

AIS  target  f i l teri ng ,  i f  provi ded  

target  range  =  6  NM  

target  CPA =  4  NM  

target  TCPA =  24  m in  

target  d i spl ay =  Off  

s l eepi ng  target  d i splay =  Off  

AtoN  d i spl ay =  On  

SART d i splay =  On  

repeated  target  d i splay=  Off  

AIS  true  target  ou tl i ne  Off  

D i splay of  Radar image  overl ay,  i f  provi ded  Off  

D i splay of  Radar tracked  targets ,  i f  provi ded  Off  

D i splay of  AIS  reported  targets ,  i f  provided  Off  

Target  past  pos i t i ons,  i f  provided  Off  

Target  trai l s ,  i f  provided  Off  

Lost  target  warn i ng ,  i f  provi ded  Off  

Lost  target  warn i ng  range,  i f  provi ded  1 2  NM  

AIS  i n terrogati on ,  i f  provided  Off  

Own  sh i p  true  ou tl i ne  Off  

LOP  sou rce  i nd i cat i on  Off  

User sel ected  t ime  for warn i ng  escalat i on  60  s  

Suppression  of  i nd i cati on  of  u ser sel ected  
MSI  messages  based  on  f i rst  character of  
NAVTEX code  f i e ld ,  i f  provided  (see  4. 1 2. 6  
b) )  

Remain  unchanged  

Supress ion  of  i n d i cati on  of  user se lected  
messages  based  on  t ime  and  d i stance  from  
own  sh i p,  mon i tored  rou te  or  pl anned  rou te  
(4. 1 2. 6  c) )  

No  

Bri gh tness  and  con trast  con trol s ,  i f  software  
contro l l ed  

Cal i brated  sett i n g  

 

5 Requirements contained  in  IHO publ ications  

5.1  Priori ty of  chart  d isplay 

(See  6 . 8. 6 )  

(S-52/2. 3. 2a)  Layers are required to establish the priority of data on the display.  The general 
rule for the priority between different categories of information is given below: 

1)  ECDIS visual alerts/indications (for example caution,  overscale); 

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

3)  Notices to mariners,  manual input and radio navigational warnings; 

4)  HO-caution (ENC cautions); 

5)  HO-colour-fill area data; 

6)  HO's on demand data; 
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7) radar information; 

8)  mariner’s data: points/lines and areas (see 5.4.1); 

9)  manufacturer's data: points/lines and areas; 

10)  mariner’s colour-fill area data.  

This  l i s t  i s  not  i n tended  to  i nd icate  a  d rawing  sequence,  bu t  to  speci fy that  the  i n formation  
con ten t  of  category n  +  1  shal l  n o t  obscu re  the  i n format i on  con ten t  o f  category n  o r  an y  
h i g her  category ( i . e .  n  –  1 ,  e tc . ) .  (S-52/2. 3. 2a) .  

5.2  Display of  chart  in formation  

5.2. 1  Scale  and  navigation  purpose 

(See  6 . 8. 8 )  

(S-52/3. 2. 3(8a) )  If data from different compi lation  scales appears on the display,  the boundary 
between different scales shal l  be clearly indicated.  

(S-52/3. 1 . 7. 2)  When the display cannot be completely covered with ENC data for the selected 
navigational purpose,  the remaining part of the display shal l  be filled with data based on a 
more general navigational purpose (if available).  

(S-52/3 . 1 . 7(c) )  A graphical index of the navigational purpose of available data  shal l  be shown 
on demand.  

(S-52/3. 2. 3(8b) )  Data shown on the display shal l  always be of the same display scale.  If a 
compilation scale boundary is shown on the display,  the information shown in the overscale 
area  shal l  not be relied upon at the scale of the display.  The overscale area shal l  be identified 
as specified in S-52,  Annex A.  (Note that this overscale identification only applies to 
automatic area scaling of parts of the display; it does not apply to overscaling of the entire 
display commanded by the mariner. )  

(S-52/3. 2. 3(9a) )  The IMO performance standards require an indication of scale and range as 
part of the display base.  For display scale larger than 1:80 000: always display the 1  mile 
scale bar provided in the Presentation Library.  

(S-52/3. 2. 3(9b) )  For display scale at 1 :80 000 or smaller: always display the 10 mile latitude 
scale provided in the Presentation Library.  

I f  the  d isplayed  area together wi th  the  used  proj ecti on  i s  such  that  scale  i s  not  un i form  over 
the  d isplayed  area then  the  scale  bar (more  than  5  % d i fference  i n  u n i form i ty for  al l  d i rections  
or d isplayed  area i s  over  lat i tude  70º)  or  l at i tude  scale  (more  than  5  % d i fference  i n  un i form i ty 
for l ati tude  d i recti on  or d isplayed  area i s  over lat i tude  70º)  shal l  i nd icate  the  scale  e i ther at  
own  sh ip  locati on  or at  the  cen tre  of  the  d isplayed  area.  I n  such  case  a permanent  i nd ication  
“at  own  sh ip”  or  “at  cen tre”  shal l  be  c lose  to  the  scale  bar  or  lat i tude  scale .  

5.2.2  Uni ts  and  legend  

(See  6 . 7. 2 )  

Un i ts  to  be  used  on  ECDIS  d isplays  are  defi ned  in  I EC 62288.  

(S-52/2. 3. 1 g )  A standard legend of general information relating to the cursor pick location,  
shal l  be shown on a graphic or text display.  This legend shal l  contain as a minimum: 

1)  units for depth; 

2)  units for height; 

3)  scale of display; 
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4) data quality indicator; 

5)  sounding/vertical datum; 

6)  horizontal datum; 

7)  the value of the safety depth if used; 

8)  the value of the safety contour; 

9)  magnetic variation; 

10) date and number of last update affecting the chart cells currently in use; 

11)  edition number and date of issue of the ENC; 

12) chart projection.  

Al l  of  the  l i s ted  general  i n formation  shal l  be  avai lable  for s imu l taneous  d isplay.  I t  i s  not  
necessary to  accompl ish  th is  us i ng  a s i ng le  "s tandard  legend"  window.  

5.2.3  Terminology 

(See  6 . 7. 2 )  

(S-52/Annex A,  Part  I /1 0. 3. 4.4)  User interface and manufacturer’s documentation shal l  use 
terminology available in Annex E ,  Table  E. 1  for the mariner selections.  

(S-52/Annex A,  Part  I /1 4. 3)  User interface and manufacturer’s documentation shal l  use 
terminology available in Annex E ,  Table  E. 1  for the viewing group layers.  

(S-52/Annex A,  Part  I /1 4. 5)  User interface and manufacturer’s documentation shal l  use 
terminology available in Annex E ,  Table  E. 1  for the text group layers.  

User i n terface  and  manufacturer’s  documentati on  shal l  use  the  term inology avai lable  i n  
Annex E ,  Table  E. 2,  Table  E . 3  and  Table  E. 4.  

5.3  Display functions  

5.3. 1  Cursor pick 

(See  6 . 8. 1 2 )  

(S-52/3. 1 . 9)  It shal l  be possible to call up all the information associated with an object by 
cursor pick on its symbol.  This shal l  extend to areas (restricted area,  depth area,  etc. ) and to 
“no symbol” areas (territorial seas,  etc. ) and meta areas (information about the area such as 
compilation scale,  etc. ).  The search for area information shal l  extend only to the cell 
boundaries enclosing the pos i t i on  of the cursor.  Al so  refer  to  4. 3  (232/A5. 6) .  

(S-52/3. 1 (e) )  By identifying any object (point,  line or area) with a cursor on the chart display,  
the object description and all available attributes shal l  be displayed in text in common 
language terms.  

An  i nd icati on  based  on  I EC  62288:201 4,  Table  A. 2,  g raph ical  symbol  2 . 1 2  shal l  be  presented  
at  the  area of  cursor p i ck as  long  as  the  i n formation  associated  wi th  the  p icked  objects  i s  
presented.  The  symbol  shal l  su rround  the  area for  p icking  obj ects .  

5.3.2  Navigational  i n formation  

(See  6 . 8. 9 )  

(S-52/3. 1 . 2. 1 . 6(d) )  If the ECDIS offers a ship-centred display mode,  the manufacturer shal l  
avoid overwriting between the ship symbol and a centred symbol for an area which wholly 
encloses the display (for example the traffic direction arrow (TSSLPT) in a very large traffic 
lane such as Dover Strait).  
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Th is  can  be  accompl ished  by moving  the  "centred"  symbol .  When  the  “cen tred”  symbol  i s  
vis ible  beneath  the  sh ip  symbol ,  movemen t i s  not  requ i red .  

5.3.3  Date-dependant  ENC objects  

(See  5 . 9. 1 )  

(S-52/Annex A,  Part  I /1 0 .4. 1 )  There are a number of objects within the Marine environment,  
which are seasonal,  such as racing buoys.  These objects are only to be displayed over a 
certain period.  IHO S-57 uses attributes Period Start (PERSTA) and Period End (PEREND).  
Other objects,  such as a traffic separation schemes,  use the attributes Date Start (DATSTA) 
and Date End (DATEND) to indicate their introduction or removal.  Any ENC object with one of 
the above attributes shal l  not be displayed outside its effective dates unless requested by the 
mariner.  

(S-52/ Annex A,  Part  I /1 0 .4. 1 )  To provide the mariner effective route planning capabilities and 
for look-ahead during route monitoring ECDIS shal l  display date dependent chart data based 
on a mariner selected date or date range (start viewing date and end viewing date).  

(S-52/ Annex A,  Part  I /1 0 . 4. 1 )  During route planning and monitoring the Mariner shal l  be able 
to select a date or date range to display all date dependent chart objects.  The display of date 
dependent information is indicated by the symbol SY(CHDAT01).  

(S-52/ Annex  A,  Part  I /1 0. 4. 1 )  When viewing date or date range do not include current date.  
The Mariner shal l  be informed by a permanent indication ‘D isplay Not  Real  Time’  on the chart 
display that the date has been adjusted.  The selected  date  or date  range  shal l  be  read i l y 
avai lable.  

5.4  Supplementary d isplay functions  

5.4. 1  Addi tional  mariner’s  i n formation  

(See  6 . 8. 7)  

(S-52/2. 3. 1 (b) )  The mariner shal l  be provided with the capability of adding at least the 
following symbols,  lines and areas to the SENC,  and shal l  be able to revise or delete them: 

1)  the caution (!) or information [i] symbol used to call up a note on the text display by cursor 
picking; 

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

3)  any of the symbols in the presentation library; 

4)  text notes.  

I n  add i ti on  to  the  presentati on  l i brary,  o ther symbols  may be  used  i n  accordance  wi th  the  
requ i rements  of  I EC  62288.  

5.4.2  Add i tional  non-HO information  

5.4.2.1  Add i tional  d i splay functions  

(See  6 . 8. 7)  

(S-52/2. 3. 1 a)  Additional information from non-HO sources,  may be displayed provided this 
does not degrade the display of ENC data.  This additional information shal l  be distinguished 
from the ENC data.  (See  IHO S-52,  Annex A.  Part  I )  

D isplay of  i n formation  from  non-HO sources  may u se  presentati on  based  on  I HO S-52  or  
proprietary presen tation .  D isplay of  i n formation  from  non-HO sources  shal l  be  i nd icated  wi th  
permanent  i nd icati on  “non-ENC data”  (see  4. 3. 2  and  4. 8)  and  the  area of  the  non-ENC data 
shal l  be  marked  as  def ined  in  I HO  S-52,  Annex A,  Part  I ,  1 0. 1 . 7.  
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5.4.2.2  No  data  

(See  6 . 5. 3 )  

(S-52/2. 3. 1 c. 2)  If the area covered by the ECDIS display includes waters for which no HO 
ENC at a scale appropriate for navigation exists,  the areas representing those waters shal l  
carry an indication to the mariner to refer to the paper chart.  (See  I HO S-52/Annex A,  Part  
I /1 0 . 1 . 5)  

An  area wi th  no  chart  data of  any ki nd  shal l  be  marked  wi th  the  “no  data”  symbology defi ned  
i n  the  presen tation  l i brary.  (See  IHO S-52/Annex  A,  Part  I /1 0. 1 . 8 . )  

I f  an  area wi th  no  ENC data i s  covered  by non-ENC data,  the  area shal l  be  marked  by the  
“non-ENC area”  symbology defi ned  i n  the  presen tation  l i brary.  (See  IHO S-52/Annex A,  Part  
I /1 0 . 1 . 7)  

5.4.2.3  Unknown  object  

(See  6 . 5. 2 )  

(S-52/3. 1 . 3)  Should an “unknown object” occur in the SENC which is not adequately defined 
or for which no symbol exists,  its presence shal l  be indicated on the display by a magenta “?” 
with the IMO category “Standard Display”.  

Text i n formation  abou t  such  objects  or  areas  shal l  be  d isplayed  on  demand  i n  accordance  
wi th  5. 3. 1 .  

5.4.3  Tidal  ad justment  

(See  6 . 8. 7)  

(S-52/1 . 2(f) )  Depth information  shal l  only be displayed as it has been provided in the ENC and 
not adjusted by tidal height.  

5.5  Use of  the  presentation  l ibrary 

5.5. 1  Presentation  l ibrary 

(See  6 . 5. 2 )  

(S-52/Annex A,  Part  I /1 9 . 1 )  The edition number of the PresLib installed shal l  be available to 
the Mariner on request.  

(S-52/ 3 . 1 . 4)  The presentation library includes an ECDIS chart 1  showing both simplified and 
fu l l  chart  symbols and  thei r  explanations .  The ECDIS  shal l  provide linking by cursor 
interrogation between the symbols and the explanations.  Th is  i s  val i d  for both  the  IHO 
presentation  l i brary and  the  one  provided  by a  manufacturer.  

5.5.2  Test  d iag rams 

(See  6 . 7. 3 )  

The  presen tati on  l i brary con tains  co lour d i fferentiati on  test  d iagrams to  enable  the  mari ner to  
detect  the  stage  at  wh ich  the  d isplay can  no  l onger be  used  to  d iscrim inate  important  featu res  
by colour.  These  d iagrams,  one  for each  co lour  table,  are  coded  i n  IHO S-57 format.  The  
ECDIS  shal l  al l ow the  se lection  and  d isplay of  these  test  d i agrams.  The  d iagrams  shal l  be  
used  to  check the  d iscrim inabi l i ty of  colours  wi th i n  al l  co lour  tables.  (See  IHO S-52/5. 2. 5)  

5.6  Display characteristi cs  

(See  6 . 8. 3 )  
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(S-52/5. 1 )  Information shal l  be displayed in the ECDIS on one or more physical screens,  
which may be divided into more than one display.  Information may be displayed automatically,  
on demand or as a result of mariner’s selection.  I n  add i t ion  to  the  IMO performance  s tandards  
the  fo l l owing  ru les  appl y.  

(S-52/2. 3. 1 (g ) )  The units for depth shal l  always be on the same screen as the chart display.  

(S-52/2. 3. 1 (e) )  The following information  shal l  be visible on demand on the same screen as 
the chart display is visual or on an additional graphic or text display: 

1)  positional data and time; 

2)  legend; 

3)  object description and associated attributes (result of "cursor query"); 

4)  textual information from SENC; 

5)  list of abbreviations (from INT-1); 

6)  result from navigational computations; 

7)  record of ENC-updates; 

8)  list of categories which are removed from standard display; 

9)  edition number of presentation library in use  (See  IHO S-52,  Annex A) .  

5.7  Performance  requ i rements  

5.7. 1  Redraw 

(See  6 . 9. 3 )  

(S-52/5. 1 )  Redraw during route monitoring to follow the ship's progress,  including scale 
changes due to change in the scale of the chart information,  shal l  take less than 5 s.  
Demands by the mariner that cannot be predicted by the ECDIS,  such as draw at a different 
scale or in a different area may take more than 5 s.  In the latter case: 

– the mariner shal l  be informed; 

– the display shal l  continue route monitoring until the new information is ready to draw 
within 5 s.  

(S-52/2. 2. 3)  If there is a delay in preparing (re-generati ng )  data for display (for example due 
to a request for scale change or look ahead to another area) the ECDIS shal l  inform the 
mariner.  The previous display shal l  be maintained and updated,  until the new display is ready 
for re-draw.  

5.7.2  Resolution  

(See  6 . 7. 4)  

(S-52/5. 1 )  Minimum lines per mm (L) given by L = 864/s,  where s is the smaller dimension of 
the chart display area (for example for the minimum chart area,  s = 270 mm and the 
resolution is L = 3.20 lines per mm,  giving a "picture unit" size of 0.312 mm).  

5.7.3  Symbols  

(See  6 . 7. 1 )  

(S-52/3. 1 . 5)  The minimum sizes for all symbols shal l  be as shown in the presentation library.  

(S-52/3. 1 . 5)  In addition,  the symbols shal l  always be drawn with at least the same number of 
pixels as are required to draw the symbol at the size defined in the presentati on  library for the 

minimum resolution and minimum chart display area (270 mm ×  270 mm).  
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(S-52/3. 2. 1 (2) )  The ECDIS shal l  provide the mariner with the option of using either the 
traditional paper chart symbols or the new simplified symbols,  and either the symbolized or 
the plain area boundary line styles as best fits his purpose.  

5.7.4  Number of  colours  

(See  6 . 7. 3 )  

(S-52/5. 1 )  Colours: 64 

5.7.5  Brightness and  contrast  

(See  6 . 7. 3 )  

The brigh tness  and  contrast  con trols  shal l  have  a provis i on  to  perm i t  retu rn i ng  to  the  
cal i brated  sett ing .  The  user manual  shal l  carry a  warn ing  that  use  of  the  bri gh tness  con tro l  
may i nh ibi t  vi s ib i l i ty of  i n formation  at  n igh t.  (See  I HO S-52/4. 2. 4.2)  

The  co l ou r  tab l es  are  p rovi ded  i n  th e  presen tat i on  l i brary,  a l l  o f  wh i ch  shal l  be  avai l ab l e .  
(See  I HO  S-52/Annex A,  Part  I ,  Append ix  A Co lou r Tables  4. 1 )  

Colour tolerance values: 

1 )  (S-52/5.2.3.1) the discrimination difference between any two colours displayed (except 
those with a tabular ∆E* less than 20) shal l  be not less than 10 ∆E* units  for  the  DAY 
colour table;  

2) (S-52/5.2.3.1) the difference between the colour displayed and the CIE colour defined in 

the specification shal l  be not greater than 16 ∆(u*,v*) units.  If a monitor is independently 
tested,  then the difference shal l  be not greater than 8 ∆(u*,v*) units; 

3)  (S-52/5.2.3.1) the luminance of the colour displayed shal l  be within 20 % of its specified 
value.  Black is a special case and the luminance of it shal l  be not greater than 0,52 cd/m2 
for DAY.  

NOTE  1  ( I HO S-52/5. 2. 3. 1 )  def i ne  mathemati cal  formu las  as  below 

 ∆(u*, v*)  =  SQRT [(u2*  −  u1 *)
2  +  (v2*  −  v1 *)

2 ]   

 ∆E*  =  SQRT [  (L2*  −  L1 *)  +  (u2*  −  u1 *)
2  +  (v2*  −  v1 *) ]   

NOTE  2  The  previous  ed i t i on  cal l ed  ∆(u* ,v* )  as  ∆C* .  I n  th i s  ed i t i on  ∆(u* ,v*)  i s  co lou r d i fference  metri c.  CIE  defi nes  
symbol  ∆C*  as  a  metri c  of  d i fference  i n  colou r satu rat i on  on l y.  

5.8  Ergonomic  requ i rements  

5.8. 1  Mode and  orientat ion  

(See  6 . 8. 9 )  

(S-52/3. 2. 3(1 0) )  The north arrow shal l  always be shown at the top left corner of the chart 
display,  just clear of the scale bar or the latitude scale.  

I f  the  d isplayed  area together wi th  used  projection  i s  such  that  d i recti on  of  the  north  i s  not  
un i form  over the  d isplayed  area (more  than  20º  d i fference  in  un i form i ty or  d isplayed  area i s  
over  lat i tude  70º)  then  the  North  Arrow shal l  i nd icate  the  d i recti on  of  North  e i ther at  own  sh ip  
l ocation  or at  the  cen tre  of  the  d isplayed  area.  I n  such  case  a permanent  i nd ication  “at  own  
sh ip”  or  “at  cen tre”  shal l  be  c lose  to  the  North  Arrow.  

5.8.2  Windows 

(See  6 . 7. 5 )  
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(S-52/3. 4. 2)  Any windows containing text,  diagrams,  etc.  superimposed on the route 
monitoring display shal l  be temporary.  

NOTE  Temporary for  th i s  appl i cat i on  means  that  the  window can  be  removed  or moved  from  the  chart  d i splay  
area.  

(S-52/3. 4. 2)  It shal l  be possible to re-locate such  windows  in a less important part of the 
display,  such as on land,  or behind the own  ship symbol .  

5.9  Update  of  chart  in formation  

5.9. 1  General  

5.9. 1 .1  Update  methods  

Test  requ i remen ts  are  addressed  to  i nd i vi dual  update  sets  or  cumu lati ve  updates  (co l lect ion  
of  sequential  i nd ividual  update  sets) .  A th i rd  al ternati ve  update  method  i s  the  re issue,  i . e .  a  
“compi lati on  update”  set,  wh ich  contains  al l  cu rrent  changes  from  the  ed i t i on  date  of  the  ENC,  
and  does  not  i nvolve  or  re l y on  any previous l y i ssued  update.  

The  detai led  method  of  updati ng  i s  described  i n  the  ENC product  speci fi cati on  i n  I HO S-57.  I f ,  
i n  the  fo l l owing  subclauses,  there  are  conf l i cts  between  the  requ i remen ts  of  IHO S-52,  
append ix  1  and  the  ENC  product  speci f ication  ( I HO S-57) ,  the  requ i rements  of  the  l atter shal l  
be  used.  

5.9. 1 .2  In teg ration  of  updates  

(See  6 . 8. 1 7. 2,  6 . 8. 1 8)  

(S-52,  append ix  1 /3 . 4. 1 (c) )  Updates  shal l  be clearly distinguishable on the display (see  4. 4. 2) .  
Once accepted,  integrated updates shal l  be indistinguishable from ENC data.  

Non-integrated updates (for example those entered manually) shal l  be distinguishable as 
described in S-52/2.3.4.  

5.9. 1 .3  Recal l  for  d isplay 

(See  6 . 8. 1 7. 2,  6 . 8. 1 7)  

(S-52,  append ix  1 /3 . 4. 1 (e) )  It shal l  be possible on demand to review a previously installed 
update  (see  4. 4. 2) .  

Means  shal l  be  provided  for a  review of  updates,  i nstal led  wi th in  the  l ast  3  mon ths.  The  
review shal l  not  i ncl ude  updates  i nstal led  before  the  cu rren t  base  ce l l  was  i nstal l ed  or a  
re issue  of  the  current  base  ce l l  was  instal l ed .  

The  review shal l  provide  both  g raph ical  h i gh l i gh t  (see  I HO S-52/1 0 . 7. 2)  and  textual  report  of  
the  chart  objects  wh ich  have  been  updated  i nclud ing  changes,  i nsertions  and  deleti ons  du ri ng  
the  review period .  

The  mari ner shal l  be  able  to  select  the  review period  by date.  

NOTE  Review by update  numbers  i s  d i ff i cu l t  to  hand l e  for  end  users  as  the  seam less  chart  database  con tai ns  
numerous  i n d i vi dual  chart  cel l s  wh i ch  al l  h ave  thei r  u n i que  update  numbers.  A  date  range  i s  poss ible  to  understand  
and  hand le.  

5.9. 1 .4  Log  fi l e  

(See  6 . 8. 1 7. 3)  

(S-52,  append ix  1 /3 . 4. 1 (h ) )  ECDIS shal l  keep a record of updates,  including time of 
application and identification parameters described in the Product Specification of S-57,  
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through a log file.  The log file shal l  contain,  for each update applied to or rejected by the 
SENC,  the following information: 

1)  date and time of application/rejection; 

2)  complete and unique identification number of update as described in the S-57 product 
specification; 

3)  any anomalies encountered during application; 

4)  type of application: manual/automatic.  

NOTE  An  example  of  “anomal i es”  cou l d  be  error messages  or l oad  warn i ngs.  

5.9. 1 .5  Update  appl ied  out  of  sequence 

(See  6 . 8. 1 7. 1 )  

(S-52,  append ix  1 /3. 4. 1 ( i ) )  The ECDIS shal l  warn the user when an update is out of 
sequence,  terminate the update and restore the SENC as it was before application of the ENC 
update file.  

The permanent  i nd ication  SSE  27  shal l  be  d isplayed  as  defi ned  i n  IHO S-63  coveri ng  th is  ou t  
of  sequence  case  for the  ENCs  de l i vered  i n  the  I HO-63  format.  For the  p lain  I HO S-57  ENC  
charts  and,  i f  provided,  for  the  SENC de l i very,  the  ECDIS  shal l  create  the  permanent  
i nd ication  “Chart  i n formation  not  up  to  date”  by memorizing  an  attempt to  l oad  an  update  ou t  
of  sequence.  I n  such  a case  the  memori zed  attempt to  l oad  ou t  of  sequence  i s  reset  by a  
successfu l  appl icati on  of  a  re issue,  a  new ed i t ion  or  complete  sequence  of  updates  or  by 
removal  of  the  ce l l .  

NOTE  SENC del i very i s  requ i red  not  to  be  i n feri or  to  ENC  del i very.  The  SENC del i very does  not  de l i ver  ou t  o f  
sequence  updates  as  they are  al ready detected  i n  the  shore  based  SENC convers i on .  However,  the  SENC del i very  
convers ion  process  detects  the  ou t  of  sequence  case  and  i n forms  the  user  of  the  SENC del i very  us i ng  SSE  27  or  
“Chart  i n formati on  not  up  to  date”  that  the  chart  i s  n ot  up-to-date.  The  SENC del i very removes  SSE  27  or  “Chart  
i n formati on  not  u p  to  date”  after  the  chart  suppl i er  has  f i xed  the  s i tuati on .  I n  other words ,  the  SENC del i very has  
the  capabi l i ty  to  i n form  ECDIS  user us i ng  SSE  27  or  “Chart  i n formati on  not  u p  to  date”  the  s i tuat i on  that  the  cu rren t  
state  of  the  de l i vered  SENC i n  the  ECDIS  i s  not  u p- to-date  compared  to  the  update  s tate  o f  ori g i nal  source  of  the  
ENC.  

5.9.2  Manual  update  

(See  6 . 8. 1 8)  

5.9.2.1  Keying  and  symbology 

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

1)  enter the update as described in IHO S-52; 

2)  ensure all update text information relevant to the new condition and to the source of the 
update is entered by the mariner and recorded by the system,  for display on demand.  

The system  shal l  be  capable  of  implemen ting  manual  updates  to  po in t  obj ects  and  s imple  l i ne  
and  area objects  such  as  traffic routing  schemes and  restricted  areas,  bu t  exclud ing  compl icated  
l i nes  and  areas  such  as  con tours  and  coastl i nes .  

5.9.2.2  Ind ications and  alerts  

(S-52,  append ix  1 /3. 4.3(b) )  The ECDIS shal l  be capable of sensing indications and alerts 
related to non-integrated (manual) updates,  just as it does for integrated ENC updates.  

5.9.2.3  Presentation  

(S-52,  appendix  1 /3 . 4. 3(c) )  Manual updates shal l  be displayed as described in S-52,  2.3.4.  
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(S-52,  append ix  1 /3. 4. 3(e) )  It shal l  be possible to remove from the display any manual update.  
The removed update shal l  be retained in the ECDIS for future review until the commencement 
of the next voyage,  but will not be otherwise displayed.  

Manual  updates  need  to  be  retained  on l y un t i l  a  new ed i t i on  of  the  cel l  i s  i ncorporated.  

For the  purpose  of  retain i ng  the  removed  updates  i n  the  ECDIS for  fu tu re  review,  the  
commencemen t of  the  next  voyage  i s  defi ned  as  a  period  of  th ree  months.  

5.9.3  Semi -automatic  update  

(See  6 . 8. 1 7. 1 )  

(S-52,  append ix  1 /3. 4.2(a( i i ) ) )  The ECDIS shal l  be capable of receiving updates in standard 
IHO S-57 format by one or more of the following means: 

•  CDROM; 

•  any other interface or data storage media that are provided with the ECDIS for that 
purpose; 

•  through a secure interface to telecommunication methods.  Secure interface shal l  provide 
methods for authentication,  data integrity and integrity of telecommunication channel.  

NOTE  I HO S-63  i ncl udes  au then ti cat i on  and  data i n teg ri ty.  

Manufacturer provided  documen tati on  shal l  describe  avai lable  methods.  

5.9.4  Reception  of  updates  

(See  6 . 8. 1 6,  6 . 8 . 1 7. 1 )  

(S-52,  append ix  1 /3 .4.2(b( i i ) ) )  The identification of the issuing authority of the update shal l  be 
checked for conformance with the corresponding identifier of the ENC.  I f  the  check fai l s  the  
reception  procedure  shal l  be  term inated  and  the  ENC update  f lagged  i nval i d  i n  the  record  of  
updates.  The  user  shal l  be  i n formed .  

(S-52,  append ix  1 /3 . 4. 1 (b( i i i ) ) )  If any errors are detected from the receiving device,  the 
reception procedure shal l  be terminated and the ENC update flagged invalid in the record of 
updates.  The user shal l  be informed of the corruption.  

The ECDIS  shal l  employ the  error detecti on  scheme def ined  by I HO for ENC  data,  wh ich  
i ncl udes  CRC  checksum  (see  IHO S-57)  and  s i gnature  (see  IHO S-63) .  

The  ECDIS  shal l  rej ect  corrupted  f i l es  and  provide  a not i f ication  as  a  warn ing  of  th is  acti on .  

NOTE  Warn ing  i n  th i s  con text  means  a  not i f i cat i on  on  the  screen  that  a  message  i s  added  to  the  l og  warn i ng  that  
one  or  more  ENC update  has  not  been  successfu l l y  appl i ed .  

5.9.5  Sequence check 

(See  6 . 8. 1 7. 3)  

(S-52,  append ix  1 /3 . 4. 2(c) )  The following sequence number checks shal l  be performed at the 
time of application,  for sequential and cumulative updates: 

1)  file extension of the ENC update; 

2)  update number of the ENC update; 

3)  update sequence number of the individual records in the ENC update.  

Refer to the ENC product specification of IHO S-57 for details on how these sequence 
numbers are encoded in the ENC update.  
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5.9.6  Consistency check 

(See  6 . 8. 1 7. 1 )  

(S-52,  appendix  1 /3 . 4. 2(d) )  The mariner shal l  be warned of any previous ENC updates which 
have not been successfully applied.  

The warn ing  shal l  be  recorded  i n to  a l og .  After  the  warn ing  the  ECDIS  shal l  conti nue  to  
operate  normal l y.  The  l og  shal l  be  avai lable  on  demand  to  the  mari ner.  

NOTE  Warn ing  i n  th i s  con text  means  a  not i f i cati on  on  the  screen  that  a  message  i s  added  to  the  l og  warn i ng  that  
one  or  more  ENC update  has  not  been  successfu l l y  appl i ed .  

5.9.7  Geograph ic  appl icabi l i ty  

(See  6 . 8. 1 7. 2)  

(S-52,  append ix  1 /3 . 4. 2(e) )  Updates not relating to a cell within a set of ENCs in the ECDIS 
may be discarded.  

5.9.8  Summary report  

(See  6 . 8. 1 7. 3)  

(S-52,  append ix  1 /3. 4. 2(f) )  A summary report for each of the issuing authority's official update 
files  shal l  be given after completion of receipt containing at least: 

1)  identification of issuing authority; 

2)  update numbers of the update files; 

3)  cell identifiers of cells affected; 

4)  edition number and date of cell involved; 

5)  number of updates in the affected cells.  

5.9.9  Review of  ENC updates  

(See  6 . 8. 1 7. 2)  

(S-52,  append ix  1 /3. 4. 2(g ) )  It shal l  be possible for the mariner to review the updates applied 
through displaying the SENC contents with the updates highlighted (see  4. 4. 2) .  

5.9. 1 0  Modi fication  of  updates  

(See  6 . 8. 1 7. 2)  

(S-52,  append ix  1 /3 . 4. 2(h ) )  Rejection or amendment of an update by the mariner shal l  be 
achieved by the manual update method.  The questionable update shal l  be noted as an 
anomaly in the log file.  (See  IHO S-52,  append ix  1 /3. 4. 1 (h ) . )  

5.1 0  Operational  area  

(See  6 . 8. 20)  

Every ECDIS shal l  operate  between  85°N  and  85°S  lati tude.  Opti onal l y,  an  ECDIS may 
support  operation  above  l ati tude  85°.  The  manu factu rer shal l  declare  the  operati onal  area of  
the  ECDIS  i n  the  user manual .  I f  the  declared  operational  area extends  beyond  lati tude  85°  
then  a  chart  proj ecti on  type  su i table  for  navigati on  i n  h i gher  lat i tudes  shal l  be  provided .  

NOTE  Mercator proj ecti on  i s  cons idered  not  su i table  for l at i tudes  above  85° .  Annex O  contai ns  i n formati ve  detai l s  
abou t  operat i onal  areas  i n  h i g h  l at i tudes.  
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I t  i s  not  requ i red  that  every ECDIS be  able  to  hand le  ENCs  beyond  the  85°  N  lati tude  l im i t  for  
the  North  po le  and  beyond  the  85°  S  l at i tude  l im i t  for  the  Sou th  po le.  I f  there  i s  a  maximum  
lati tude  l im i t  for  the  EUT then :  

a)  i f  the  area covered  by the  ECDIS  d isplay i ncludes  waters  beyond  the  maximum  lati tude  
l im i t,  the  areas  representi ng  those  waters  shal l  carry an  i nd ication  to  the  mariner to  refer  
to  the  paper chart  (see  I HO S-52/Annex A,  Part  I /1 0 . 1 . 5) .  The  area shal l  be  marked  by the  
“non-ENC  area”  symbology def ined  i n  the  presen tation  l i brary.  (See  IHO  S-52/Annex A,  
Part  I /1 0. 1 . 7. )  (See  a s im i lar  bu t  not  i dentical  case  i n  5 . 4. 2. 2) ;  

b)  an  i nd icati on  shal l  be  provided  when  the  planned  rou te  fal l s  wi th in  a reg ion  beyond  the  
maximum  lat i tude;  

c)  an  alert  (cau tion )  shal l  be  provided  when  the  mon i tored  rou te  fal l s  wi th in  a reg ion  beyond  
the  maximum  lat i tude.  

5.1 1  External  removable  media  

(See  6 . 8. 21 )  

Means  shal l  be  provided  to  protect  the  ECDIS  from  execu tion  of  any software  on  update  
storage  devices  or via  i n terfaces  to  update  s torage  sou rces,  for  example  wri teable  CD-ROM,  
USB memory st i cks,  Network i n terfaces  etc.  Al l  au tomatic  execu tion  from  external  removable  
media i ncl ud ing  au to-run  shal l  be  proh ibi ted .  

NOTE  Gu idance  on  protecti on  from  removable  external  data  sou rce  i s  g i ven  i n  I EC  61 1 62-460.  

6 Methods of  testing  and  required  test  resul ts  

6.1  EUT instal l ation ,  techn ical  documentation ,  and  test  requ i rements  

The equ ipment  under  test  (EUT)  shal l  be  i nstal l ed  in  compl i ance  wi th  the  manu factu rer’s  
i nstal l ation  manual .  

Where  equ ipment  i s  d i vi ded  ( for example  rou te  plann ing  on  one  d isplay and  rou te  mon i tori ng  
on  the  other) ,  the  en t i re  conf igurati on  shal l  be  tested  together.  

The  manufacturer shal l  provide  su ffi cient  i n formation  and  documentation  for the  equ ipmen t to  
be  understood  and  operated.  

General  g u idance  for test i ng  i s  g i ven  i n  Annex  K.  

6.2  In terfaces  

6.2. 1  General  

(See  4. 1 2. 1 )  

During  test i ng ,  speci f ied  d ig i tal  s i gnals  shal l  i npu t  i n to  the  EUT to  emu late  the  pos i t i on ,  
head ing  and  speed  over g round  of  the  own  sh ip.  S ignals  shal l  also  be  provided  as  necessary 
to  represen t  any opti onal  i n terface  supported  by the  EUT,  for  example  radar returns  and  AIS  
data,  appropriate  to  the  equ ipment and  the  pos i t i on  of  the  sh ip.  Tests  shal l  be  performed  
us ing  a  s imu lator or  at  sea.  

Annex Q  speci f i es  m in imum  mandatory l og ical  i n terfaces  and  opti onal  l og ical  i n terfaces  for  
wh ich  th is  standard  has  def ined  functional i ty.  Log ical  i n terfaces  shal l  use  phys ical  i n terface  
al ternati ves  avai lable  as  speci f ied  i n  Annex  Q.  

An  i n terface  s imu lator  supporti ng  al l  i n terfaces  that  the  EUT supports  accord ing  to  the  
manufacturer's  declarati on  shal l  be  connected .  Messages  shal l  be  sen t  and  received.  For  
each  i n terface  and  sen tence  l i sted  i n  Annex Q  and  supported  by the  EUT,  confi rm  by 
anal ytical  evaluation  that  val i d  data are  correctl y received,  appl ied  and  sen t.  For these  



IEC 61 1 74:201 5  © I EC  201 5  – 61  – 

messages,  confi rm  by observation  that  m iss ing  data,  i nval i d  data and  data  of  l ow i n tegri ty i s  
detected  and  i nd icated  i n  con formance  wi th  the  in tegri ty marking  requ i rements  of  I EC  62288.  

6.2.2  BAM  in terface  

(See  4. 1 2. 2 )  

6.2.2.1  General  

Confi rm  by i nspection  of  the  manu facturer’s  documentation  that  manufacturer def ined  alerts  
are  i n  compl iance  wi th  the  cri teria for  class i f i cati on  and  categories  of  alerts  defi ned  i n  
IEC 61 924-2  and  the  alerts  for  ECDIS  l i s ted  i n  I EC  61 924-2:201 2,  Annex C.  

For test  of  alert  commun icati on  and  presen tation ,  refer to  the  manufacturer’s  documentati on  
to  i den ti fy at  l east  2  of  the  avai lable  alarm  cond i ti ons  wh ich  may be  chosen  at  random ,  2  of  
the  avai lable  warn ings  wh ich  may be  chosen  at  random  and  2  of  the  avai lable  cauti ons  wh ich  
may be  chosen  at  random .  Then  perform  the  fo l lowing  test  us ing  a  s imu lator  for BAM:  

a)  veri fy the  compl iance  of  alert  presen tation  i n  accordance  wi th  I EC  62288;  

b)  conf i rm  by anal yti cal  evaluation  that  the  alert  communicati on  compl ies  wi th  the  sen tences  
l i sted  i n  Annex Q,  the  detai l ed  sentence  defi n i t i ons  of  I EC  61 924-2:201 2,  Annex  K and  the  
state  d iagram  of  I EC  61 924-2:201 2,  Annex  J ;  

c)  conf i rm  by anal yt ical  evaluati on  that,  i f  means  are  provided  for an  in terface  to  a  
cen tral i sed  alert  management  system ,  a cau ti on  alert  i s  provided  when  the  peri od ic  
recepti ons  of  the  HBT sentences  i s  i n terrupted .  

NOTE  The  HBT sentence  has  a  f i e l d  for peri od i c  transm iss ion  t ime.  After power up  equ ipment  does  not  know th i s  
val ue  and  therefore  does  not  know a  su i table  t imeou t  to  act i vate  the  cau t i on .  I EC 61 1 62-450  defi nes  the  peri od  of  
HBT as  “at  l east  every 60  s ”.  Th i s  val ue  can  be  used  as  su i table  defau l t .  

6.2.2.2  Remote acknowledgements and  si l encing  of  alerts  

Perform  the  fo l l owing  test  us ing  a  s imu lator for  BAM:  

a)  Test  of  al ert  reporti ng  and  s i l encing :  

Create  2  alerts,  at  l east  one  of  Category B.  

Confi rm  by observati on  that  ALF,  ALC and  HBT sen tences  are  transm i tted  from  the  EUT to  
the  BAM  i n terface.  

Use  a  s imu lator to  send  the  ACN  sentence  to  the  EUT to  s i lence  one  of  the  alerts .  

Confi rm  by observati on  that  ALF,  ALC  and  HBT sen tences  report  correctl y the  new s tate  
of  the  alerts.  

Use  a s imu lator  to  send  the  ACN  sentence  to  the  EUT to  acknowledge  the  Category B  
alert.  

Confi rm  by observation  that  ALF,  ALC  and  HBT sen tences  report  correctly the  new s tate  
of  the  alerts.  

b)  Test  of  attempt to  acknowledge  Category A alert:  

Create  an  alert  of  Category A.  

Confi rm  by observati on  that  ALF,  ALC and  HBT sen tences  are  transm i tted  from  the  EUT to  
the  BAM  i n terface.  

Use  a s imu lator  to  send  the  ACN  sentence  to  the  EUT to  acknowledge  the  Category A 
alert.  

Confi rm  by observati on  that  the  EUT refuses  to  acknowledge  and  that  the  ARC sentence  
reports  correctl y th is  refusal .  

Use  a  s imu lator to  send  the  ACN  sentence  to  the  EUT to  s i lence  the  Category A alert.  

Confi rm  by observati on  that  the  EUT accepts  the  s i l ence  command  and  that  the  ARC 
sen tence  reports  correctl y the  new state  of  the  alerts.  
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6.2.2.3  Unacknowledged  warn ings  

Confi rm  by i nspecti on  of  the  manu factu rer’s  documentation  that  the  defau l t  value  for alert  
escalat i on  i s  60  s .  

Confi rm  by observati on  that  the  user  se lectable  t ime  period  for  alert  escalati on  i s  l ess  than  
5  m in .  

Confi rm  by i nspection  of  the  manufacturer’s  documentati on  that  the  manufacturer provides  
i n formation  abou t:  

a)  wh ich  warn ings  are  repeated  as  warn ing ;  

b)  wh ich  warn ings  are  changed  to  alarms  after  the  user se lectable  t ime  peri od ;  

c)  wh ich  warn ings  are  changed  to  alarms  after  the  manu factu rer  f i xed  t ime  peri od .  

Refer  to  the  manufacturer’s  documen tation  to  i denti fy at  l east  2  cases  wh ich  may be  chosen  
at  random ,  i f  avai lable,  i n  wh ich  a  warn ing  i s  repeated  as  warn ing .  Confi rm  by observation  
that  the  t ime  between  repeti t i ons  i s  as  se lected  by the  user.  

Refer  to  the  manufacturer’s  documen tation  to  i denti fy at  l east  2  cases  wh ich  may be  chosen  
at  random ,  i f  avai lable ,  i n  wh ich  a warn ing  i s  changed  to  alarm .  Confi rm  by observation  that  
the  t ime  before  change  of  priori ty i s  as  se lected  by the  user.  

6.2.3  VDR interface 

(See  4. 1 2. 3 )  

6.2.3.1  Mandatory transmitted  LAN  in formation  

A test  receiver of  LAN  images  (e. g .  a  VDR)  shal l  be  set  up  and  connected  to  the  ECDIS.  

Confi rm  by observati on  o f  the  transm iss ions  of  the  EUT that:  

a)  sen t  images  are  sent  at  a  m in imum  of  every 1 5  s ;  

b)  the  images  al l  contain  a correctl y formatted  header;  

c)  the  sender t ime  ind icated  in  the  header i n  m i l l i seconds  matches  the  transferred  image  
wi th i n  1  s ,  i f  the  image  con tains  t ime;  

d)  means  are  provided  to  con fi gure  at  i nstal lat ion  d isplay l ocati on  and  class  of  image.  

I f  the  transfer i s  based  on  a  loss less  method  ( for  example  . bmp or . png ) ,  confi rm  by visual  
i nspection  that  the  transferred  image  i s  i dentical  to  the  shown  image  except  for brigh tness  
and  co lou r cal i brati on  d i fferences.  

I f  the  transfer i s  based  on  a l ossy method  ( for example  . j pg  or  j p2) ,  confi rm  by observation  
that  the  image  conforms  to  the  m in imum  IEC  61 996-1  requ i rements  e i ther by manufacturer’s  
documentation  or  by measurement.  

Confi rm  by observati on  that  ECDIS  d isplay source  i n formation :  

e)  con tains  a correctl y formatted  header and  the  m in imum  in formation  (chart,  etc. )  as  defi ned  
i n  4. 1 2. 3. 3;  

f)  con tains  al l  i n formation  as  requ i red  i n  4. 1 2. 3 . 3 ;  

g )  the  ECDIS d isplay source  i n formation  i s  sen t  wi th in  2  s  of  a  change  between  own  sh ip  
pos i t ion  l ocati on  and  l ook-ahead  l ocation .  

6.2.3.2  Image synchronization  wi th in  the  1 5  s  s lot  

Confi rm  by anal ytical  evaluation  that:  
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a)  the  image  synchron i zati on  wi th in  the  1 5  s  (or  shorter  s lo t)  i s  confi gurable;  

b)  the  image  transm iss ion  moves  i n  t ime  after  the  new confi gurati on ;  

c)  the  defau l t  sett i ng  i s  8  s  (ECDIS. 1 )  and  i t  i s  conf igurable  as  1 2  s  (ECDIS.2) .  

6.2.4  BNWAS interface  

(See  4. 1 2. 4)  

Confi rm  by observati on  that  the  ECDIS  ou tpu ts  an  EVE sen tence  under  the  cond i t i ons  
described  i n  the  user manual .  

Confi rm  by documen t i nspection  that  the  i nstal lat i on  manual  describes  the  i nstal l ation  l ocati on  
l im i tat ion  and  confi guration  of  the  ECDIS  to  reset  the  dormant  peri od  of  the  BNWAS.  

6.3  General  requ i rements  and  presentation  requ i rements  

(See  C lause  4,  C l ause  5 )  

6.3. 1  General  requ irements  

Al l  the  general  requ i rements  of  I EC  60945  appropriate  to  the i r  category,  i . e .  “protected” ,  shal l  
be  carried  ou t.  The  manufacturer shal l  declare  any precond i t i on ing  requ i red  before  
envi ronmental  checks.  For the  purposes  of  th is  standard ,  the  fo l lowing  defi n i t i ons  for 
“performance  check”  and  “performance  test” ,  requ i red  by I EC  60945,  shal l  appl y.  

Performance  check Reconfi gu re  the  EUT and  check by non-quanti tati ve  visual  checks  
that  the  system  i s  s t i l l  operati ve.  

Performance  test  Duri ng  test ing  to  I EC  60945  the  “performance  test”  for  the  EUT shal l  
be  i den tical  to  the  “performance  check”.  

 

The acoustic  alarm  l evel  may be  capable  of  be ing  ad justable  below the  leve l  def ined  i n  
IEC 60945.  

6.3.2  Presentation  requ i rements  

(See  4. 9. 2 )  

Al l  the  presentati on  requ i rements  of  I EC  62288  shal l  be  carri ed  ou t  as  appropriate  to  the  
faci l i t i es  provided  wi th  the  EUT.  

6.4  Preparation  

6.4. 1  Power-up  

The i nstal l ed  EUT shal l  be  powered  up  i n  accordance  wi th  the  manufactu rer’s  recommended  
procedures.  Any sel f- testi ng  shal l  be  completed  us ing  s imu lated  i npu ts.  Test  sou rces  shal l  be  
acti vated  i n  a  coheren t  manner to  represen t  a stat i onary sh ip  at  the  pos i t i on  se lected .  Al l  the  
necessary se lections  to  conf igure  the  equ ipment  for  the  test  envi ronmen t shal l  be  undertaken  
i n  accordance  wi th  the  manufacturer’s  recommendations  and  sett i ngs .  
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6.4.2  In i t ial  sh ip  parameters  

The fo l l owing  parameters  shal l  be  en tered  i n to  the  EUT for a  s imu lated  test:  

Sh ip’s  l eng th  300  m  

Sh ip’s  beam  30  m  

Sh ip’s  d raught  7  m  

Conn ing  posi t ion   

 Aft  of  sh ip’s  centre  1 00  m  

 On  cen tre  l i ne   

  

Navigation  receiver an tenna   

 Forward  of  conn ing  pos i ti on  5  m  

 Starboard  of  centre  l i ne  1 0  m  

  

Secondary navigation  receiver  an tenna ( i f  provided  to  
meet  the  requ i remen ts  of  4 . 1 0 .4  

 

 Forward  of  conn ing  pos i ti on  5  m  

 Starboard  of  centre  l i ne  1 0  m  

  

Radar antenna:   

 Forward  of  conn ing  pos i ti on  7  m  

 On  centre  l i ne   

 
The  navigation  receiver  an tenna offset  shal l  be  varied  and  i t  shal l  be  confi rmed  by 
observati on  that  the  posi t i on  on  the  EUT changes  accord ing l y.  

6.4.3  Requi red  test  i tems 

For the  purposes  of  these  tests,  the  fo l l owing  i tems  shal l  be  used:  

– IHO ECDIS presen tation  l ibrary con tained  i n  I HO  S-52,  i ncl ud ing  an  ECDIS  chart  1  and  
co lour d i fferentiati on  d iagrams.  I f  the  manufacturer provides  i ts  own  presen tati on  l i brary,  
chart  1  has  to  be  adapted  accord ing l y;  

– IHO IHO S-64 test  data sets  for  ECDIS  wh ich  i ncludes  ENC data,  both  encrypted  and  
unencrypted ,  and  i ts  updates,  together  wi th  the  associated  i nstruction  manual ;  

– SENC test  data sets,  i f  supported,  from  each  SENC d is tribu tor.  The  SENC test  data set  
shal l  con tain  test  material  for  each  test  avai lable  i n  the  I HO S-64.  

6.5  Requi rements related  to  ENC chart  

6.5. 1  General  

The  I HO S-64 test  data sets  for ECDIS  contain  a series  of  tests,  associated  test  data and  
updates  i n  encrypted  and  unencrypted  forms.  Al l  requ i red  data sets  and  g raph ic  p lots  are  
i ncl uded  i n  the  IHO S-64 along  wi th  an  i nstructi on  manual  wh ich  detai l s  each  test  and  
speci f ies  the  requ i red  resu l ts .  

Al l  tests  speci f i ed  as  mandatory wi th i n  I HO S-64  shal l  be  carri ed  ou t  to  veri fy conformance  
wi th  the  requ i remen ts  of  th is  s tandard  in  accordance  wi th  I HO S-64.  Other tests  speci f i ed  as  
optional  wi th i n  I HO S-64  shal l  be  carried  ou t  i f  the  EUT has  the  speci f i ed  capabi l i ty as  
described  i n  I HO  S-64.  
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IHO S-64 speci f i es  wh ich  of  the  tests  are  not  appl icable  for SENC de l i very and  wh ich  of  the  
tests  requ i re  al ternati ves  speci f i c  for  SENC del i very.  

6.5.2  Presentation  l ibrary 

(See  5 . 4. 2. 3,  5 . 5. 1 )  

Veri fi ed  by conformance  to  6 . 5. 1 .  

6.5.3  ENC 

(See  4. 3. 2,  4 . 4. 1 ,  5 . 4. 2. 2)  

Veri fi ed  by conformance  to  6 . 5. 1 .  

6.5.4  Encrypted  ENC 

(See  4. 4. 2 )  

Veri fi ed  by conformance  to  6 . 5. 1 .  

6.6  Accuracy 

(See  4. 1 1 ,  4 . 1 2)  

Veri fi ed  by conformance  to  6 . 5. 1 .  

6.7  Visual  requ i rements  

6.7. 1  Symbols  

(See  4. 8,  5 . 7. 3 )  

Chart  symbols  are  veri f i ed  by conformance  to  6. 5. 1 .  

I n  add i t i on  to  conformance  to  6 . 5. 1  d i splay ECDIS  Chart  1  (see  IHO S-52  Presen tation  l i brary)  
and  confi rm  by measurement of  symbols  for 3  po i n t,  3  l i ne  and  3  area obj ects  chosen  at  

random  that  the  l i ne  widths  used  wi th i n  the  symbols  are  wi th in  ±1  pixel  as  defi ned  in  IHO S-52  
Presen tation  Library for  nom inal  viewing  d istance  of  1  m .  The  requ i remen t i s  proporti onal  to  
manufacturer’s  declared  vi ewing  d is tance.  

Veri fy conformance  of  other  symbols  i nclud ing  mari ner  symbols  wi th  the  I EC 62288.  

6.7.2  Terminology,  un i ts  and  legend  

(See  5 . 2. 2,  5 . 2 . 3)  

Confi rm  by observation  that  the  user i n terface  and  manufacturer’s  documentati on  uses  
term inology as  g i ven  i n  Annex  E .  

Legend  i s  veri f i ed  by con formance  to  6. 5. 1 .  

Veri fy conformance  of  un i ts ,  term inology and  abbreviations  wi th  I EC  62288.  

6.7.3  Colour table  

(See  4. 8,  4 . 9 . 3 ,  5 . 5. 2,  5 . 7. 4,  5 . 7. 5)  

6.7.3.1  Colour cal ibration  includ ing  colour d i fferentiat ion  test  d iagrams 

Veri fy compl iance  in  accordance  wi th  I EC 62288:201 4,  Annex G . 1 .  
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I f  a  manufacturer provides  own  vers ion  of  the  test  d i agram  i nstead  o f  the  IHO suppl i ed  
d iagrams  i n  I HO S-57 ENC format,  then  the  fo l l owing  add i t i onal  tests  appl y:  

a)  conf i rm  by measurement  that  the  wid th  of  the  d iagonal  l i nes  in  the  test  d iag ram  i s  equal  to  
drawing  instructions  avai lable  i n  the  I HO suppl i ed  d iagrams  i n  the  IHO S-57  ENC  format;  

b)  conf i rm  by anal yti cal  evaluation  that  the  IHO speci fi ed  co lour tokens  are  used  for l i ne  and  
background  co lours  for  al l  co lour  palettes.  

6.7.3.2  Other requ i rements  

Veri fy that  the  user manual  i ncludes  a warn ing  that  use  of  a  brigh tness  or con trast  con trol  
may i nh ibi t  vi s ib i l i ty of  i n formation ,  part icu larl y when  usi ng  the  n i gh t  co lour  tables .  

6.7.4  Resolution  

(See  4. 9. 3,  5 . 7. 2)  

Veri fy compl iance  i n  accordance  wi th  I EC 62288  for screen  reso lu ti on .  

6.7.5  Display characteristi cs  

(See  4. 9. 4,  5 . 8 . 2)  

I n  add i t ion  to  the  requ i rements  of  I EC  62288  for chart  d i splays,  confi rm  by anal ytic  evaluati on  
that  a  mari ner’s  i n formation  panel  on  the  same screen  as  the  rou te-mon i toring  d isplay uses  
on l y the  “user  i n terface”  co lours  defi ned  i n  the  presen tation  l i brary,  or  c learl y vis ible  co lours  
wh ich  do  not  detract  from  the  chart  d isplay i n  any o f  the  mandatory co lou r tables  and  can  be  
accepted  as  equ ivalen t  to  the  “user  i n terface”  co lours .  

6.8  Functional  requ irements  

(See  4. 3. 6 )  

6.8. 1  Methods of  testing  

The fo l l owing  tests  shal l  be  performed  both  i n  rou te  plann ing  and  rou te-mon i toring  mode.  The  
i n i t ial  l at i tude/long i tude  pos i t ion  shal l  be  that  provided  i n  the  i nstructi on  manual  for  the  
IHO S-64 test  data set.  For al l  tests ,  con fi rm  by observati on  that  there  i s  no  deg radati on  i n  
i n formation  content.  

6.8.2  Standard  d isplay 

(See  4. 3. 3 )  

Veri fy conformance  us i ng  IHO S-64.  

Select  standard  d isplay.  Add  selectable  viewing  g roup l ayers  and  text  g roup layers  (see  
Annex M) .  Remove al l  se lectable  vi ewing  g roup  layers  and  text  g roup l ayers .  Conf i rm  by 
observation  that  the  s tandard  d isplay can  be  restored  by a  s i ng le  operator  action .  Confi rm  by 
observation  that  restori ng  of  standard  d isplay d i d  not  change  any user setti ngs  other than  the  
se lection  of  vi ewing  g roups  for the  d isplay of  charted  data.  Confi rm  by observation  that  the  
d isplay mode  i s  i nd icated .  

6.8.3  Display base  

(See  4. 3. 3,  4 . 9 . 5,  5 . 6)  

Remove  al l  selectable  viewing  g roup layers  and  text  g roup l ayers  and  veri fy con formance  of  
the  D isplay base  requ i rements  us ing  IHO S-64.  
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6.8.4  Al l  other in formation  

(See  4. 3. 3 )  

Select  al l  se lectable  vi ewing  g roup  l ayers  and  text  g roup l ayers  and  veri fy conformance  of  the  
Al l  other i n formation  requ i rements  us i ng  IHO S-64.  

6.8.5  Viewing  g roup  l ayers and  text  g roup layers  

(See  4. 3. 3 )  

Select  D isplay base.  Add  one  at  a  t ime  al l  se lectable  viewing  g roup  l ayers  and  text  g roup  
layers  (see  Annex M)  and  veri fy conformance  of  each  at  a  t ime  us ing  I HO S-64.  Confi rm  by 
observati on  that  means  are  provided  to  i nd icate  wh ich  se lectable  i n formation  categories  are  
enabled  for d isplay and  wh ich  are  not.  

I f  the  EUT provides  add i t i onal  d i splay se lectors  than  the  viewing  g roup l ayers  and  text  g roup 
layers  l i s ted  i n  Annex M ,  conf i rm  by anal ytical  evaluation  that  such  add i ti onal  se lectors :  

a)  do  not  combine  viewing  g roup layers  or  vi ewing  g roups  of  the  Standard  d isplay category 
wi th  those  un ique  to  the  Al l  Other  category;  

b)  do  not  combine  text  g roup layers  or  text  g roups  of  the  Importan t  text  category wi th  those  
un ique  to  the  Other text  category;  

c)  do  not  al low selecti on  of  i nd ividual  i tems,  for example  an  i nd ivi dual  area,  an  i nd i vidual  
sound ing  or  an  i nd ividual  text .  

Ensure  that  the  in i ti al  l at i tude/long i tude  pos i t i on  i s  en tered  and  a chart  i s  d isplayed .  Refer to  
the  user manual  suppl ied  wi th  the  equ ipment  and  change  the  sett ings  of  the  operator  menus  
or manual  con tro ls  provided .  Turn  off  the  EUT and  then  tu rn  the  EUT back on .  Conf i rm  by 
observation  that  the  manual l y se lected  sett i ngs  are  the  same as  they were  before  the  EUT 
was  tu rned  off.  

6.8.6  Display priori t i es  

(See  4. 8,  5 . 1 )  

Veri fi ed  by conformance  to  6 . 5. 1 .  

6.8.7  Addi tional  d i splay functions  

(See  4. 3. 7,  5 . 4. 1 ,  5 . 4. 2. 1 ,  5 . 4. 3)  

Veri fi ed  by conformance  to  6 . 5. 1 .  

I f  provided ,  con fi rm  by observati on  that  use  of  other co lours  or  symbols  than  speci f ied  by 
IHO  S-52  for ENC data i s  i nd icated  by permanen t  i nd icati on  “non  ECDIS  presentati on ,  non  
SOLAS mode”.  

Confi rm  by observation  that  i f  the  non-ENC  data i s  c learl y separated  from  the  ENC data,  i t  
may be  symbol i zed  i n  the  same way as  ENC data,  and  that  a  permanent  i nd ication  of  “non-
ENC data”  i s  d i splayed ,  and  the  area of  non -ENC data i s  marked  as  defi ned  i n  IHO S-52,  
Annex A,  Part  I ,  1 0. 1 . 7.  

6.8.8  Scale  and  navigation  purpose  

(See  4. 5,  5 . 2 . 1 )  

Veri fi ed  by conformance  to  6 . 5. 1 .  

I f  the  EUT offers  the  capabi l i ty to  show such  presen tation  for wh ich  the  scale  i s  not  un i form  
over  the  d isplayed  area,  conf i rm  by observation  that  there  i s  permanen t  i nd icati on  “at  own  
sh ip”  or  “at  cen tre”  next  to  the  scale  bar or  l at i tude  scale .  
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6.8.9  Mode and  orientat ion  

(See  4. 7,  5 . 3 . 2 ,  5 . 8. 1 )  

Perform  the  fo l l owing :  

a)  conf i rm  by observation  that  the  north  arrow symbol  i s  always  d isplayed  at  the  top  left  
corner of  the  chart  area,  not  overlapping  the  scale  or  l at i tude  bar.  I f  the  EUT offers  the  
capabi l i ty to  show other than  north -up presentati on ,  confi rm  by observation  that  the  
symbol  real i gns  to  north .  I f  the  EUT offers  the  capabi l i ty to  show such  presen tation  for  
wh ich  the  d i rection  of  the  north  i s  not  u n i form  over the  d isplayed  area,  con fi rm  by 
observati on  that  there  i s  a  permanent  i nd ication  “at  own  sh ip”  or  “at  cen tre”  next  to  the  
north  arrow symbol ;  

b)  ensure  that  true  moti on  i s  provided.  Confi rm  by observati on  that  the  d isplay resets  i tse l f  
and  check that  the  generation  of  the  ne ighbouri ng  area takes  p lace  au tomatical l y at  a  
d istance  selected  by the  mariner;  

c)  con fi rm  by observation  that  i t  i s  poss ible  to  change  manual l y the  chart  area and  the  
pos i t ion  of  own  sh ip  re lat i ve  to  the  edge  of  the  d isplay;  

d )  where  a sh ip  centred  d isplay mode  i s  provided,  se lect  a  d isplay scale  so  that  the  d isplay 
shows  on l y a porti on  of  the  chart  wh ich  l ies  en t i re l y wi th i n  an  area wh ich  i s  symbol i zed  
wi th  a cen tred  symbol  ( for  example  traff ic  l ane) .  Confi rm  by observation  that  over-wri t i ng  
between  the  sh ip  symbol  and  the  cen tred  symbol  does  not  occur or,  the  own  sh ip  symbol  
al l ows  adequate  vis ib i l i ty  for the  covered  "cen tred"  symbol ;  

e)  pos i t ion  own  sh ip  i n  an  area for  wh ich  no  ENC i s  avai lable.  Conf i rm  by observation  that  a  
“No  ENC avai lable”  i nd icati on  i s  provided  that  i ncludes  gu idance  to  refer  to  a  paper chart  
or  RCDS mode  of  operati on ;  

f)  for  each  bearing -stabi l i sed  orien tation  o ther than  ‘north -up’  that  may be  provided ,  conf i rm  
by anal yti cal  evaluati on  that  for  tu rn ing  rates  between  0°/s  and  20°/s  the  d isplayed  chart  
symbols  and  text  do  not  re-orient  more  often  than  2  t imes  per second  and  remain  l eg ible.  

6.8. 1 0  Safety contour 

(See  4. 3. 4)  

Veri fi ed  by conformance  to  6 . 5. 1 .  

6.8. 1 1  Safety depth  

(See  4. 3. 5 )  

Veri fi ed  by conformance  to  6 . 5. 1 .  

6.8. 1 2  Cursor pick 

(See  4. 1 0 . 5,  5 . 3 . 1 )  

Veri fi ed  by conformance  to  6 . 5. 1 .  

I n  add i ti on  con fi rm  by observation  that  symbol  2. 1 2  of  I EC  62288:201 4 i s  presented  at  the  
area of  cursor p ick as  l ong  as  the  i n formation  associated  wi th  the  p icked  objects  i s  presented  
and  that  the  symbol  surrounds  the  area for  picking  objects.  

6.8. 1 3  Navigation  related  functions  

(See  4. 1 0 . 3 )  

I n  add i t ion  to  the  requ i rements  of  I EC  62288  for navigati on  too ls ,  conf i rm  by observati on  that  
at  l east  one  EBL and  VRM  are  avai lable .  
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Veri fy conformance  of  measurement  from  own  sh ip  for each  provided  tool  i n  accordance  wi th  
IEC 62288:201 4,  5. 8. 1 . 2 .  

Veri fy conformance  of  measurement from  other l ocati ons  than  own  sh ip  for  each  provided  tool  
i n  accordance  wi th  I EC  62288:201 4,  5 . 9. 7. 2 .  

6.8. 1 4  Posi t ion  i n tegration  

(See  4. 6. 1 ,  4 . 1 0 . 4)  

Perform  the  fo l l owing :  

a)  remove  the  s imu lated  posi t i on  i npu t  and  connect  a con tinuous  pos i t ion ing  system  to  the  
EUT and  confi rm  by observati on  that  the  correct  pos i t i on  i s  d isplayed ;  

b)  wi th  a second ,  i ndependen t  pos i t i on i ng  method  conf i rm  by observation  that  the  EUT 
d isplays  any d i fference  in  reported  pos i t ions;  

c)  remove the  pos i t ion ing  i npu t  to  the  EUT and  confi rm  by observation  that  a  warn ing  i s  
g i ven ;  

d )  s imu late  a message  from  the  posi t ion i ng  device  that  i nd icates  an  error cond i t i on ,  and  
conf i rm  by observation  that  the  alert  or  i nd ication  i s  repeated  by the  EUT as  an  i nd icati on ;  

e)  se lect  a  d i fferent  geodetic  datum  between  the  pos i t ion ing  system  and  the  SENC,  and  
conf i rm  by observati on  that  a  warn ing  i s  g i ven ;  

f)  ad j ust  the  pos i ti on  manual l y.  Confi rm  by observati on  that  the  amoun t  of  the  correction  i s  
d i splayed  on  the  screen  and  that  the  pos i t i on  changes  accord ing ly.  Confi rm  by 
observati on  peri od ical l y to  see  that  i t  remains  unchanged ;  

g )  conf i rm  by inspecti on  of  documented  evidence  that  the  manufacturer's  documen tation  
i ncludes  gu idance  for implementing  a  common  reference  system  (offsets) ;  

h )  conf i rm  by observation  that  the  EUT i nd icates  d i screpancies  between  posi t i ons  obtained  
by conti nuous  pos i t ion i ng  systems  and  pos i t i ons  obtained  by manual  observati ons ;  

i )  conf i rm  by observati on  that  the  EUT has  the  means  to  d isplay the  posi t i on  from  at  l east  
two  pos i t i on ing  methods,  to  i den ti fy wh ich  method  i s  be i ng  used  and  provide  a means  for  
the  operator  to  se lect  the  method  he  wants  to  use;  

j )  con f i rm  by observati on  that  the  EUT i nd icates  the  source  of  pos i t i on  us ing  yel low colour 
whenever  the  source  i s  from  a non-continuous  pos i t i on  system  or  method.  

6.8. 1 5  Radar and  other navigational  in formation  

6.8. 1 5. 1  Other navigational  in formation  

(See  4. 6. 1 )  

The test  requ i rements  of  th is  c lause  on l y appl y when  means  are  provided  for overlay of  other  
navigational  i n formation .  

Veri fy compl iance  in  accordance  wi th  I EC 62288:201 4,  6 . 3. 3. 2.  

Confi rm  by observation  that  the  o ther navigational  i n formation  i s  c l earl y d i sti ngu ishable  from  
SENC i n formation  and  that  i t  does  not  degrade  the  d isplayed  SENC i n formation .  

Confi rm  by anal ytic  evaluation  that  the  ECDIS and  the  other navigational  i n formation  use  a 
common  reference  system  and  i f  th i s  i s  not  the  case  then  confi rm  by observati on  that  there  i s  
a  permanent  i nd icati on .  

Confi rm  by observation  that  the  radar image  overlay,  tracked  target  i n formation ,  AIS  
i n formation  and  other  added  navigati onal  i n formation  may be  removed  by s i ng le  operator  
act ion .  
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6.8. 1 5.2  General  for  radar  

(See  4. 6. 2. 1 )  

The test  requ i rements  of  th is  clause  on l y appl y when  means  are  provided  for overlay of  
i n formation  on  the  chart  area of  the  d isplay,  i . e .  radar  image,  tracked  target.  

Confi rm  by anal ytic  evaluati on  that  the  ECDIS  and  radar i n formation  use  a common  reference  
system  and  i f  th i s  i s  not  the  case  then  confi rm  by observation  that  there  i s  a  permanent  
i nd ication .  

Where  the  capabi l i ty for d i splaying  radar vi deo  image  or  tracked  target  i n formation  i s  
provided ,  perform  the  fo l l owing  tests  wi th  a s imu lated  radar target  i n  a  f i xed  pos i t i on :  

a)  observe  the  d isplay wi thou t  radar,  swi tch  on  the  radar image  overlay and  the  radar  
tracked  target  i n formation ,  as  avai lable,  and  conf i rm  by observati on  that  the  SENC  
i n formation  i s  not  degraded ,  and  i s  c l earl y d is t ingu ished;  

b)  observe  the  d isplay wi thou t  radar,  then  swi tch  on  the  radar image  overlay and  the  radar  
tracked  target  i n formation ,  as  avai lable ,  and  con fi rm  by anal yti cal  evaluation  that  these  
match  i n  scale ,  orientati on ,  proj ecti on  and  accuracy,  wi th i n  the  to lerances  defi ned  i n  
IEC 62388.  Conf i rm  by observati on  that  a  change  of  scale  (d isplayed  range)  at  the  radar 
workstation ,  i f  i t  i s  a  separate  un i t ,  does  not  affect  the  radar image  overlay of  the  EUT in  
scale,  orien tation ,  proj ecti on  and  accuracy;  

c)  set  the  EUT to  accept  and  d isplay transferred  radar tracked  target  i n formation ,  as  
avai lable.  Set  the  s imu lator  to  the  equ ivalen t  of  s tabi l i zed ,  north -up mode  and  to  1 2  m i l e  
range.  Conf i rm  by anal yt ical  evaluati on  that  the  target  i n formation  i s  be ing  accepted  and  
d isplayed  correctl y;  

d )  veri fy compl ian t  presentation  of  the  own  sh ip  symbol  i n  accordance  wi th  I EC 62288,  
i ncl ud ing  i nd ication  of  CCRP and  radar  an tenna pos i t ions  on  the  symbol ;  

e)  con fi rm  by observati on  that  there  are  faci l i t i es  i n  a  non-operati onal  menu  to  compensate  
for  the  offset  between  the  antenna posi t ion  and  the  CCRP;  

f)  vary the  radar an tenna offset  and  confi rm  by observation  that  the  pos i t i on  of  radar image  
overlay and  the  radar tracked  targets,  as  avai lable,  on  the  EUT changes  accord ing l y;  

g )  conf i rm  by observati on  that  where  mu l t ip le  radar antennas  are  i nstal l ed ,  there  i s  provis ion  
for appl yi ng  d i fferent  pos i ti on  offsets  for each  an tenna;  

h )  conf i rm  by observation  that  the  offset  i s  au tomatical l y appl ied  for each  se lected  an tenna 
and  that  the  offset  values  are  main tained  in  non -volati l e  and  transferable  memory;  

i )  i f  a  function  for more  than  one  CCRP is  provided,  confi rm  by observati on  that  the  an tenna 
pos i t ion  offset  i s  corrected  accord ing  to  the  se lected  CCRP  pos i ti on ;  

j )  conf i rm  by observation  that  as  far as  practical ,  the  user i n terface  and  data format  for  
operati ng  and  presenting  tracked  radar target  i n formation  and  reported  AIS  target  
i n formation ,  i f  avai lable,  i s  cons istent  wi th  I EC  62288:201 4,  5 . 5 . 2. 2.  

6.8. 1 5.3  Radar in formation  

(See  4. 6. 2. 2 )  

I f  radar video  image  overlay i s  provided,  veri fy compl iance  wi th  the  co lour contrast  and  
vis ibi l i ty i n  accordance  wi th  I EC  62288:201 4,  5 . 4. 1 . 2 .  

6.8. 1 5.4  Target  in formation  

(See  4. 6. 2. 3 )  

I f  tracked  target  i n formation  i s  provided  perform  the  fo l l owing :  

a)  confi rm  by observati on  that  the  EUT has  at  l east  the  capaci ty to  process  and  d isplay 
40  tracked  targets ;  
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b)  veri fy conformance  of  a  cons is ten t  user i n terface  for tracked  target  and  AIS  i n formation  i n  
accordance  wi th  I EC  62288:201 4,  5 . 5 . 2;  

c)  veri fy conformance  of  i nd icati ons  provided  for about  to  be  exceeded  and  have  been  
exceeded  l im i ts  on  tracked  target  capaci ty i n  accordance  wi th  I EC  62288:201 4,  5 . 5. 3;  

d )  veri fy conformance  of  the  d isplayed  symbols  for target,  associated  vectors,  selected  
target,  dangerous  target  and  l ost  target  i n  accordance  wi th  I EC  62288:201 4,  5 . 5 . 1 ,  5 . 5 . 7,  
5. 5. 8  and  5. 6. 4. 2;  

I f  the  ECDIS system  provides  faci l i t i es  for radar target  detection  and  tracking  i ndependen t  of  
a sh ipborne  radar system:  

e)  veri fy conformance  of  the  d isplayed  radar image  wi th  requ i rements  for target  trai l s  i n  
accordance  wi th  I EC  62288:201 4,  5 . 4. 2;  

f)  veri fy conformance  of  the  d isplayed  radar image  wi th  requ i remen ts  for gain  and  an ti -
clu tter,  target  enhancement,  radar  s i gnal  correlat ion ,  s i gnal  processing  and  l atency,  
second-time-around  echoes,  p icture  update,  s i gnal  process ing ,  any add i t i onal  processing  
range  compensati on ,  m in imum  range,  range  and  bearing  d iscrim ination ,  accuracy,  i n  
accordance  wi th  I EC  62388:201 3,  C lause  6  except  for the  fo l l owing  subclauses:  6 . 2,  6 . 3,  
6. 4. 4,  6. 5. 5,  6. 6. 2 ,  6. 1 0,  6. 1 1 ) ;  

g )  veri fy conformance  of  the  presentati on ,  completeness  of  alphanumeric  data provided ,  
i nd icati on  of  radar/AIS  source  and  update  of  tracked  target  and  AIS  i n formation  i n  
accordance  wi th  I EC 62288:201 4,  5 . 5 . 1  and  5 . 5 . 1 0;  

h )  veri fy conformance  of  the  CPA/TCPA alarms  and  acqu is i t i on/acti vation  zones  i n  
accordance  wi th  I EC  62288:201 4,  5 . 6 . 2  and  5 . 6. 3;  

i )  veri fy conformance  of  the  l ost  target  warn ings  i n  accordance  wi th  IEC  62288:201 4,  5 . 6. 4;  

j )  veri fy con formance  of  the  target  tracking  functions  and  tracking  performance  i n  
accordance  wi th  I EC  62388:201 3,  1 1 . 3 .  

I f  the  ECDIS  system  does  not  provide  faci l i t i es  for  radar target  detecti on  and  tracking  
i ndependent  of  a  sh ipborne  radar  system :  

k)  confi rm  by anal yt i c  evaluati on  that  the  EUT does  not  provide  any of  the  fo l l owing  faci l i t i es  
i ndependent  of  a  sh ipborne  radar system :  track targets ,  calcu late  CPA/TCPA values,  
provide  target  related  alerts,  provide  target  associati on ;  

l )  i f  the  EUT deri ves  CPA/TCPA from  avai lable  values  i n  radar i n terface,  veri fy con formance  
of  CPA/TCPA values  i n  accordance  wi th  IEC  62388:201 3,  1 1 . 3 . 1 4.7;  

m )  s imu late  as  many radar tracked  targets  as  the  process ing  or d i splaying  capaci ty of  the  
EUT and  confi rm  by observation  that  the  EUT ind icates  that  the  capaci ty i s  abou t  to  be  
exceeded  (see  I EC  62288:201 4,  5. 5. 3) ;  

n )  s imu late  more  radar tracked  targets  than  the  process ing  or d i splaying  capaci ty of  the  EUT 
and  conf i rm  by observati on  that  the  EUT ind icates  that  the  capaci ty has  been  exceeded  
(see  I EC 62288:201 4,  5. 5. 3) ;  

o)  s imu late  more  radar tracked  targets  than  the  process ing  or d i splaying  capaci ty of  the  EUT 
and  use  the  means  provided  to  f i l ter  tracked  targets.  

1 )  Confi rm  by observation  that  the  user  can  f i l ter the  presen tation  of  targets .  

2)  Confi rm  by observation  that  an  i nd icati on  remains  when  f i l ter i s  acti ve.  

3)  Confi rm  by anal yt ic  evaluati on  that  the  f i l ter  cri teria i n  use  i s  read i l y avai lable.  

4)  Confi rm  by observati on  that  the  user cannot  remove i nd i vi dual  targets  from  the  
presentati on .  

6.8. 1 5.5  Target  association  

(See  4. 6. 2. 4)  

This  test  appl i es  to  ECDIS  that  provides  d isplay of  both  AIS  and  tracked  radar  targets .  
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Veri fy conformance  of  target  association  between  a  radar and  AIS  sources  and  when  
repeaters  provide  mu l t ip le  i nstances  of  AIS  data for  the  same target  i n  accordance  wi th  
IEC  62288:201 4,  5. 7. 1 .  Repeat th is  test  for  i n ternal  target  associat ion  and  for external  
associat ion  i f  both  are  provided  by the  ECDIS.  

6.8. 1 6  Load ing  of  corrupted  data  

(See  5 . 9. 4)  

Veri fi ed  by conformance  to  6 . 5. 1 .  

6.8. 1 7  Automatic  updates  

6.8. 1 7. 1  Receipt  – Instal lation  and  appl ication  

(See  4. 4. 2,  5.9. 1 .5,  5 . 9 . 3 ,  5 . 9 . 4 ,  5 . 9. 6)  

Veri fi ed  by conformance  to  6 . 5. 1  us ing  al l  methods  provided  by the  EUT for  th is  pu rpose.  

For al l  te lecommunicati on  methods  provided  confi rm  by anal yt ical  evaluati on  that  means  are  
provided  for  au then ticati on ,  data in tegri ty and  i n tegri ty of  the  te lecommun icati on  channel .  

The  plai n  I HO S-57 ENC chart  de l i very and ,  i f  provided,  SENC de l i very provides  a  permanent  
i nd ication  “Chart  i n formation  not  up  to  date”  for  an  attempt to  l oad  an  ou t  of  sequence  update.  
Use  the  re lated  test  case  i n  IHO S-64 and  confi rm  by observati on  that  the  i nd ication  “Chart  
i n formation  not  up  to  date”  i s  permanen tl y d isplayed  i n  the  chart  d i splay area when  such  a  
chart  i s  i n  use  (e i ther d i splayed  on  chart  area or used  as  largest  scale  avai lable  for chart  
re lated  alerts  and  i nd icati ons) .  Confi rm  by observati on  that  the  “Chart  i n formation  not  up  to  
date”  i nd icati on  i s  removed  after  the  successfu l  appl ication  of:  

•  a  re issued  base  cel l  and  updates  up  to  and  i nclud ing  the  ou t  of  sequence  update  number;  

•  a  new ed i t i on ;  or  

•  complete  sequence  of  updates  up  to  and  i ncl ud ing  the  ou t  of  sequence  update.  

NOTE  The  i n d i cati on  “Chart  i n formati on  not  up  to  date”  i s  s im i l ar  to  the  i nd i cati on  SSE27  defi ned  i n  the  I HO S-63,  
bu t  the  textual  con ten t  focuses  the  essential  i n formati on  to  the  mari ner.  

6.8. 1 7.2  Display – Show and  veri fy 

(See  4. 3. 7,  4 . 4. 2,  5 . 9. 1 . 2,  5 . 9. 1 . 3 ,  5 . 9. 7,  5 . 9. 9,  5 . 9 . 1 0 )  

Veri fi ed  by conformance  to  6 . 5. 1 .  

6.8. 1 7.3  Records and  logs  

(See  4. 4. 2,  5 . 9 . 1 . 3 ,  5 . 9. 5,  5 . 9. 8)  

Appl y tests  i n  al l  EUT operati ng  modes,  i . e.  rou te  plann ing  and  rou te  mon i toring  as  fo l l ows .  
Load  an  ENC base  ce l l ,  l oad  an  update  cel l  and  l oad  a corrupt  update  that  wi l l  be  rejected.  
Then  perform  the  f l owing  actions:  

a)  conf i rm  by observation  that  i t  i s  poss ible  to  l i s t  on  the  d isplay the  con tents  of  the  record  of  
updates,  i ncl ud ing  the  t ime  of  appl ication  to  the  SENC;  

b)  con fi rm  by observati on  that  the  l og  f i l e  con tains  the  fo l l owing  in formation :  

1 )  date  and  t ime  of  appl icati on /rejection ;  

2)  complete  and  un ique  i den ti f ication  of  update  described  i n  the  I HO S-57 product  
speci f ication ;  

3)  any anomal ies  encountered  duri ng  appl ication ;  

4)  type  of  appl ication :  manual /au tomatic;  
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c)  conf i rm  by observation  that  the  summary report  for  the  update  set  provides  the  fo l l owing  
i n formation :  

1 )  i den ti f i cation  of  i ssu i ng  au thori ty;  

2)  update  numbers  of  the  update  f i l es;  

3)  ce l l  i denti f i ers  of  ce l ls  affected;  

4)  ed i t ion  number and  date  of  ENC cel l s  i nvolved ;  

5)  number of  updates  i n  the  affected  cel ls .  

6.8. 1 8  Manual  updates  

(See  4. 4. 2,  5 . 9 . 1 . 2,  5 . 9. 2)  

Veri fi ed  by conformance  to  6 . 5. 1 .  

6.8. 1 9  Sel f-tests  of  major  functions  

(See  4. 1 3 )  

Perform  the  fo l l owing :  

a)  perform  tests  of  the  major functions  wh ich  are  supported  by the  EUT.  Confi rm  by 
observati on  that  the  EUT provides  appropriate  d isplay i n formation  and  i nd ications ;  

b)  s imu late  the  fo l lowing  i n terface  mal functions  ( i nclud ing  for  radar  i f  provided  for) :  

1 )  i n terruption  of  i npu t  i n terface  ( loss  of  s i gnal ) ;  

2)  i nval i d  i n formation  from  i npu t  i n terface  (s tatus) ;  

3)  phys ical  breakdown  of  i n terface  connecti on ;  

4)  phys ical  breakdown  or  shu tdown  of  a  test  LAN  in formation  receiver (e . g .  a  VDR)  

c)  conf i rm  by observation  that  the  system  provides  su i table  alerts  or  i nd ication  of  system  
mal functi on  aris ing  from  fai l u res  i n  accordance  wi th  I EC  60945.  

6.8.20  Operational  area  

(See  5 . 1 0 )  

ENC charts  between  lati tude  85°  N  and  85°  S  i s  veri f i ed  by conformance  to  6 . 5. 1 .  

Confi rm  by i nspecti on  of  documented  evidence  that  the  manufactu rer has  declared  i n  the  user  
manual  the  operati onal  area of  the  ECDIS.  

I f  the  manufacturer has  declared  any l im i t  for  the  operational  area of  the  ECDIS  then :  

a)  conf i rm  by observation  that  area covered  by ECDIS  d isplay beyond  the  declared  maximum  
lat i tude  l im i t  are  d isplayed  us ing  “non-ENC area”  symbology and  carry an  i nd ication  to  the  
mariner to  refer  to  paper chart  (see  IHO S-52/Annex A,  Part  I /1 0 . 1 . 5) ;  

b)  conf i rm  by observation  that  an  ind icati on  i s  provided  when  the  p lanned  rou te  fal ls  wi th in  a  
reg ion  beyond  the  maximum  lati tude;  

c)  conf i rm  by observation  that  an  alert  (cau tion)  i s  provided  when  the  mon i tored  rou te  fal l s  
wi th i n  a  reg ion  beyond  the  maximum  lat i tude.  

I f  the  declared  operational  area extends  beyond  lat i tude  85°  then :  

d )  ENC charts  beyond  lati tude  85°  i s  veri f ied  by conformance  to  6 . 5. 1 ;  

e)  confi rm  by anal yt i cal  evaluati on  that  a  chart  projection  type  su i table  for  navigation  i n  
h igher l ati tudes  i s  provided .  Confi rm  by i nspecti on  of  documented  evidence  that  the  user 
manual  s tates  the  proj ecti on  types  provided  and  describes  the  user i n terface  i nvolved  i n  
trans i t i on i ng  from  one  projection  type  to  another.  Then :  
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1 )  us ing  the  charts  avai lable  i n  the  I HO S-64 and  conf i rm  by observati on  that  functi ons  
such  as  rou te  plann ing ,  rou te  mon i tori ng ,  etc.  are  operati ve  beyond  l ati tude  85°;  

2)  p lan  a rou te  us i ng  scenario  4  as  noted  i n  Annex  I  and  save  the  rou te.  Confi rm  by 
observati on  that  d i stances  of  the  rou te  compl y wi th  those  noted  in  Annex  I  and  that  no  
d istort i ons  are  vis ible.  Confi rm  by observati on  that  the  rou te  passes  though  the  
i n termed iate  po in ts  between  waypoin ts  1  and  2 ;  

3)  re load  the  rou te  of  scenario  4  and  s tart  mon i tori ng  the  rou te  wi th  the  f i rst  waypoin t.  
Confi rm  by observati on  that  al l  waypoin t  changes,  beari ngs  and  d i stances  are  
calcu lated  and  d isplayed  correctl y during  rou te  mon i toring ;  

4)  conf i rm  by observation  that  the  alert  requ i rements  that  appl y to  the  safety con tour  and  
for areas  for wh ich  special  cond i t i on  exist  are  al so  implemen ted  for charted  objects  
wh ich  i ncl ude  spatial  po i n ts  beyond  the  maximum  lati tude  at  wh ich  the  ECDIS  i s  fu l l y 
functi onal ;  

5)  repeat  tests  1 )  to  4)  above  for  each  projection  type  provided  by the  ECDIS;  

f)  use  charts  avai lable  i n  the  IHO S-64  and  confi rm  by observati on  that  accuracy of  LOP,  
VRM,  EBL,  etc.  measurements  are  wi th i n  the i r  to lerances.  

1 )  Use  tables  avai lable  i n  Annex  P.  Select  3  test  cases  from  each  table  for  each  
navigation  too l  provided  by the  EUT and  confi rm  by observati on  that  the  accuracy of  
range  and  beari ng  measurements  relati ve  to  charted  data of  I HO S-64  scenario(s)  
us ing  the  too ls  provided  by the  ECDIS  (VRM,  EBL,  ERBL,  etc. )  i s  wi th i n  1  %  or  30  m  
wh ichever  i s  g reater  for  d i stances  and  wi th in  1 °  for  beari ngs.  

2)  Perform  tests  described  i n  6. 9 .7  i n  a  reg ion  above  85°  l at i tude;  

g )  when  presen tation  of  radar tracked  target  data or AIS  i n formation  i s  provided,  us ing  the  
tables  avai lable  i n  the  Annex  P ,  set  the  radar s imu lator for  3  test  cases  from  each  table,  
set  charted  symbols  for  the  se lected  test  cases  and  confi rm  by observation  that  pos i t ions  
and  speed  vectors  when  compared  wi th  the  d isplayed  chart,  the  overlai d  data match  i n  
scale,  orien tation ,  proj ecti on  and  accuracy,  wi th in  the  to lerances  defi ned  i n  I EC  62388;  

h )  when  the  presen tation  of  the  radar overlay image  i s  provided,  us i ng  the  tables  avai lable  i n  
the  Annex P ,  set  the  radar s imu lator for 3  test  cases  from  each  table,  set  charted  symbols  
for the  se lected  test  cases  and  conf i rm  by observation  that  pos i t ions  and  speed  vectors  
when  compared  wi th  the  d isplayed  chart,  the  overlai d  data match  i n  scale,  ori entati on ,  
proj ecti on  and  accuracy,  wi th i n  the  to lerances  defi ned  i n  I EC  62388.  

6.8.21  External  removable media  

(See  5 . 1 1 )  

Use a USB-memory st i ck contain ing  an  au to-run  executable  modu le .  Con fi rm  by observation  
that  the  ECDIS refuses  to  execu te  the  au to-run .  

6.9  Operational  requ irements  

6.9. 1  Ergonomic  principles  

(See  4. 1 )  

Confi rm  that  the  EUT fo l l ows  the  ergonom ic  pri nciples  i n  IMO MSC/Ci rc. 982,  taking  i n to  
account  the  gu idance  g iven  i n  I EC  62288.  

6.9.2  Route plann ing  

(See  4. 3. 4,  4 . 1 0 . 1 ,  4 . 1 0. 2 )  

For the  rou tes  to  be  planned  as  described  be low,  the  fo l l owing  general  gu i del i nes  appl y:  

1 )  i n i t ial l y p lan  the  rou te  wi thou t  speci fying  a safety con tour.  Confi rm  by observation  that  the  
defau l t  value  i s  30  m  or the  next  deeper contour;  
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2)  at  l east  one  l eg  shal l  en ter  an  area where  the  speci f ied  safety con tour i s  not  avai lable.  
Confi rm  by observation  that  the  safety con tour  defau l ts  to  the  next  deeper con tour  and  an  
i nd ication  i s  provided  to  the  mari ner;  

3)  at  l east  one  l eg  shal l  pass  closer than  the  m in imum  d istance  l im i t  to  a  safety con tour.  
Confi rm  by observati on  that  an  i nd ication  i s  provided ;  

4)  at  l east  one  l eg  shal l  pass  closer than  the  m in imum  d istance  l im i t  to  the  boundary of  a  
proh ibi ted  area.  Confi rm  by observati on  that  an  ind ication  i s  provided ;  

5)  at  l east  one  l eg  shal l  pass  closer than  the  m in imum  d istance  l im i t  to  the  boundary of  a  
geograph ical  area for wh ich  special  cond i t i ons  exist.  Conf i rm  by observati on  that  an  
i nd ication  i s  provided;  

6)  at  l east  one  leg  shal l  pass  closer than  the  m in imum  d istance  l im i t  to  a  po i n t  obj ect,  such  
as  a  f i xed  or f l oati ng  aid  to  navigation  or i so lated  danger.  Confi rm  by observation  that  an  
i nd icati on  i s  provided;  

7)  at  l east  one  l eg  shal l  cross  the  boundary of  an  area en tered  by the  mariner wh ich  shou ld  
generate  an  alert  or  i nd icati on .  Conf i rm  by observati on  that  an  i nd ication  i s  provided;  

8)  at  l east  one  l eg  of  the  rou te  shal l  be  p lanned  th rough  an  area of  the  ENC test  data at  a  
d i fferent  scale;  

9)  each  l eg  shal l  be  planned  wi th  an  appropriate  off- track l im i t  ( for  example  1 00  m ) ;  

1 0)  course  changes  shal l  be  made,  both  to  starboard  and  port,  between  d i fferen t  l egs  of  the  
rou te  and  shal l  vary from  5°  up  to  1 75°;  

1 1 )  the  l eng th  of  the  l egs  shal l  vary from  0, 5  NM;  to  at  least  3  NM  wi th  a  to tal  l eng th  of  at  
l east  25  NM;  

1 2)  the  p lanned  speed  shal l  vary between  5  kn  and  1 5  kn ;  

1 3)  the  planned  rou te  shal l  cross  at  l east  3  ce l l s  of  the  ENC.  

Perform  the  fo l l owing :  

a)  confi rm  by observation  that  means  are  provided  for the  user  to  en ter  a m in imum  d istance  
l im i t  for  i nd icati on  of  the  proxim i ty of  a  p lanned  rou te  to  the  boundary of  a  proh ibi ted  area,  
an  area wi th  special  cond i t i ons  (Annex C) ,  or  po in t  obj ects ;  

b)  con fi rm  by observation  that  the  d isplayed  i n formation  for rou te  plann ing ,  rou te  mon i toring  
and  supplementary navigati on  tasks,  such  as  pi l o tage  or  chart  work i s  avai lable ;  

c)  p lan  a  rou te  wh ich  uses  at  least  1 0  waypoin ts :  

1 )  conf i rm  by observati on  that  the  rou te  can  be  planned  us i ng  both  strai gh t  and  cu rved  
segments;  

2)  save  the  planned  rou te;  

d )  retrieve  the  p lanned  rou te  and  plan  an  al ternative  rou te  as  fo l l ows:  

1 )  add  th ree  waypoin ts  us ing  alphanumeric  means  and  g raph ical  means;  

2)  de lete  th ree  waypoin ts  u si ng  alphanumeric  means  and  g raph ical  means;  

3)  change  pos i ti on  of  two  waypoin ts  us i ng  alphanumeric  means  and  g raph ical  means;  

4)  save  the  al ternati ve  rou te;  

e)  p lan  complex  tracks  us i ng  scenarios  2  and  3  as  noted  i n  Annex  I  and  save  the  tracks.  
Confi rm  by observation  that  track d istances  compl y wi th  those  noted  in  Annex I  and  that  
no  d istort i ons  are  vis i ble;  

f)  p lan  a rou te  so  that  the  fo l lowing  cond i ti on  for detecti ng  chart  re lated  alerts  and  
i nd icati ons  wi l l  resu l t :  

1 )  the  planned  rou te  goes  over an  area wh ich  i s  covered  both  wi th  large  and  smal l  scale  
charts  ( for  example  1 : 1 0  000  and  1 :50  000  ) .  The  alerts  and  i nd ications  re lated  to  the  
con ten t  of  the  smal l  scale  chart  shal l  be  d i fferen t  from  the  l arge  scale  chart .  I t  shal l  
m iss  some of  the  chart  obj ects  avai lable  i n  the  l arge  scale  chart,  and  i t  shal l  have  
some of  the  chart  obj ects  i n  d i fferen t  p laces  than  i n  the  l arge  scale  chart;  
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2)  there  shal l  be  mu l t i p le  examples  for  each  category:  rou te  across  an  own  sh ip’s  safety 
con tour,  rou te  c loser  than  a user-speci f i ed  d istance  from  the  boundary of  a  proh ibi ted  
area or a  geograph ic  area for wh ich  special  cond i t i ons  exist  and  rou te  c l oser  than  a  
user-speci fi ed  d istance  from  a poin t  obj ect,  such  as  a f i xed  or f loati ng  aid  to  navigation  
or i so lated  danger  (navigati onal  hazard) ;  

3)  there  shal l  also  be  mu l t ip le  examples  for  each  category entered  as  manual  updates  
(see  5. 9. 2. 2) ;  

4)  set  the  scale  so  that  on l y the  smal l  scale  chart  i s  d i splayed .  Confi rm  by observation  
that  the  g raph ical  areas  of  the  i nd icati ons  are  h i gh l i gh ted  based  on  the  large  scale  
chart  i nstead  of  the  smal l  scale  chart  (see  IHO S-64) .  Confi rm  by observati on  that  an y 
charted  feature/obj ect  beh ind  each  h igh l i gh ted  area i s  avai lable  on  demand.  Confi rm  
by observation  that  the  human  mach ine  i n terface  of  the  rou te  plan  i ncludes  also  textual  
i nd icati ons;  

g )  i f  provided ,  p lan  an  annotated  rou te  plan  wh ich  uses  at  l east  1 0  waypoin ts  and  20  
add i t i onal  mariner’s  i n formation  (a m ix  of  cau tions,  i n formation ,  s imple  l i nes  and  areas  
wi th  textual  notes) .  Confi rm  by observati on  that  a  textual  document  i s  avai lable  wh ich  l i sts  
al l  i tems  of  the  annotated  rou te  plan  i n  the  sequence  as  they appear when  the  sh ip  sai l s  
the  planned  rou te;  

h )  i f  provided ,  export  a  rou te  plan  i n  the  format  as  speci f i ed  i n  Annex  S.  Conf i rm  by 
i nspecti on  of  the  con ten t  that  i t  conforms  to  Annex  S;  

i )  i f  provided ,  use  a test  rou te  p lan  i n  the  format  speci fi ed  i n  Annex S.  Import  the  rou te  p lan .  
Confi rm  by observation  that  the  content  of  the  rou te  plan  i s  as  avai lable  i n  the  test  rou te  
p lan .  

6.9.3  Route mon i toring  

(See  4. 3. 4,  4 . 1 0 . 1 ,  4 . 1 0. 3,  5 . 7. 1 )  

For rou te  mon i toring ,  the  fo l l owing  general  g u idel i nes  appl y:  

1 )  i n i t ial i ze  the  s imu lator at  the  s tarti ng  pos i t i on  for  the  planned  rou te;  

2)  se lect  s tandard  d isplay and  select  the  rou te;  

3)  the  rou te  shal l  be  planned  through  an  area covered  by the  I HO ENC  test  data set;  

4)  carry ou t  rou te  mon i tori ng  us ing  the  selected  rou tes  and  s tart ing  at  the  f i rst  waypoin t  of  
the  rou te;  

5)  at  least  one  l eg  shal l  cross  own  sh ip's  safety contour;  

6)  at  least  one  l eg  shal l  en ter  an  area where  the  speci fi ed  safety con tour  i s  n ot  avai lable;  

7)  at  l east  one  leg  shal l  cross  the  boundary of  a  proh ibi ted  area and  an  area for wh ich  a 
special  cond i ti on  exists .  Ensure  that  a  warn ing  or cau tion  as  se lected  i s  provided;  

8)  at  l east  one  l eg  shal l  pass  closer than  se lected  d istance  from  a navigational  hazard .  
Ensure  that  a  cau ti on  i s  provided ;  

9)  at  least  one  l eg  shal l  cross  an  overscale  area.  Veri fy that  th is  i s  i nd icated ;  

1 0)  at  least  one  l eg  shal l  cross  the  boundary of  an  area en tered  by the  mariner wh ich  shou ld  
generate  a warn ing  or cau ti on  as  se lected .  Ensure  that  a  warn ing  or cau ti on  i s  provided .  

Perform  the  fo l l owing :  

a)  conf i rm  by observation  that  means  are  provided  to  en ter a l ook-ahead  range  i n  un i ts  of  
t ime  or d is tance  and  to  en ter a d is tance  l im i t  for  proxim i ty to  dangers.  Confi rm  by 
anal yt ical  evaluation  of  a  test  scenario ,  that  an  alert  of  the  hazard  cond i ti on  and  g raph ical  
l ocation  are  g i ven  whenever conti nu i ng  the  presen t  course  and  speed  over the  l eng th  of  
the  l ook-ahead  range  wi l l  cause  own  sh ip  to  approach  closer than  the  d istance  l im i t  to  an  
aid  to  navigati on  or to  a  danger  ( for  example  obstruction ,  wreck,  rock)  shal l ower than  the  
mariner's  safety contour;  

b)  operate  the  own  sh ip  posi t i on  function ,  and  confi rm  by observati on  that  the  d isplay shows  
own  sh ip's  pos i t i on ;  
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c)  short l y before  the  vessel  en ters  an  area for wh ich  an  alert  wi l l  be  re leased  (safety con tour,  
navigational  hazard,  area wi th  special  cond i t i ons  and  proh ibi ted  areas)  perform  the  
fol l owing  act ions:  

1 )  d i splay a sea area ahead  of  sh ip 's  pos i t ion  and  ou ts ide  present  d isplay ( l ook ahead) ;  

2)  conf i rm  by observati on  that  the  appropriate  alerts  are  provided ;  

3)  return  to  own  sh ip's  pos i t i on  by a s ing le  operator acti on  and  confi rm  by observati on  
that  th is  takes  no  more  than  5  s ;  

d )  when  the  vessel  en ters  the  area where  the  speci f i ed  safety contour  i s  not  avai lable,  
con fi rm  by observati on  that  the  safety con tour  shown  defau l ts  to  the  next  deeper contour;  

e)  conf i rm  by observati on  that  an  alert,  as  se lected  by the  mariner,  i s  re leased  each  t ime  the  
vessel  i s  goi ng  to  cross  the  boundary of  a  proh ib i ted  area,  boundary of  area wi th  special  
cond i t i on  or  safety contour or  the  vessel  i s  go ing  to  pass  c l oser  than  selected  d is tance  
from  a navigational  hazard ,  wi th i n  the  t ime  or d istance  speci f i ed  by the  mari ner;  

f)  se lect  a  scale  smal l er  than  the  l argest  one  avai lable  for the  area.  Simu late  cross ing  over  
the  safety con tour.  Conf i rm  by observation  that  an  alarm  i s  generated  by EUT us i ng  data 
from  the  largest  avai lable  scale;  

g )  us ing  the  ENC test  data set:  

1 )  s imu late  own  sh ip 's  movement  from  an  area of  l arge-scale  data  i n to  an  ad joi n i ng  area 
of  smal l  scale  data.  Con fi rm  by observati on  that  each  re-draw wh ich  occurs  un t i l  the  
d isplay i s  whol l y wi th i n  the  smal l  scale  area i s  completed  i n  l ess  than  5  s .  (The  
s i tuati on  where  off icial  chart  data i s  not  avai lable  i s  ou ts i de  the  scope  of  th i s  test) ;  

2)  se lect  the  d isplay of  an  area not  currentl y d i splayed ,  at  l east  1 0  NM  from  own  sh ips  
pos i t ion  and  wh ich  i s  covered  by ENC data at  a  scale  d i fferen t  from  the  one  i n  use.  
Confi rm  by observati on  that  the  o ld  d isplay i s  main tai ned  from  the  start  of  the  
regeneration  un ti l  the  s tart  of  re-draw of  the  new d isplay.  Confi rm  by observation  that  
an  ind icati on  i s  g i ven  i f  the  regenerati on  t ime  i s  more  than  5  s ;  

3)  s imu late  deviation  from  i n tended  track and  conf i rm  by observation  that  the  off- track 
alarm  i s  released;  

4)  conf i rm  by observati on  that  a  warn ing  i s  re leased  each  time,  wi th in  the  t ime  or  
d istance  speci fi ed ,  when  a cri ti cal  po in t  has  been  reached  by or i s  abeam  of  the  sh ip;  

5)  d isplay the  al ternative  rou te  and  confi rm  by observati on  that  i t  i s  cl earl y d i sti ngu ishable  
from  the  se lected  rou te.  Change  to  the  al ternati ve  rou te  and  confi rm  by observati on  
that  th is  becomes  the  se lected  rou te;  

6)  modi fy the  se lected  rou te  by add ing  a  new waypoin t;  

7)  se lect  an  au tomatic  t ime  i n terval ,  wi th in  a range  of  1  m in  to  1 20  m in :  s imu late  the  
vessel 's  movement,  and  veri fy that  the  t ime  l abels  are  d isplayed .  Confi rm  by 
observati on  that  t ime  l abels  may also  be  entered  manual l y;  

h )  re load  the  complex  rou te  of  scenario  2  and  start  mon i tori ng  the  rou te  wi th  the  f i rst  
waypoin t.  Confi rm  by observation  that  al l  waypoi n t  changes,  beari ngs  and  d is tances  are  
calcu lated  and  d isplayed  correctl y during  rou te  mon i toring ;  

i )  re load  the  complex  rou te  of  scenario  3  and  start  mon i toring  the  rou te  wi th  the  f i rst  
waypoin t.  Confi rm  by observation  that  al l  waypoi n t  changes,  beari ngs  and  d is tances  are  
calcu lated  and  d isplayed  correctl y during  rou te  mon i toring ;  

j )  p lan  the  mon i tored  rou te  so  that  fo l l owing  cond i t i on  for detecti ng  chart  re lated  alerts  wi l l  
resu l t:  

1 )  the  mon i tored  rou te  goes  over an  area wh ich  i s  covered  both  wi th  l arge  and  smal l  
scale  charts  ( for example  1 : 1 0  000  and  1 : 50  000) .  The  alerts  and  i nd icati ons  re lated  
con ten t  of  the  smal l  scale  chart  shal l  be  d i fferent  from  the  large  scale  chart  – i t  shal l  
m iss  some of  the  chart  objects  avai lable  i n  the  l arge  scale  chart  and  i t  shal l  have  some 
of  the  chart  objects  i n  d i fferen t  p laces  than  i n  the  l arge  scale  chart ;  

2)  there  shal l  be  mu l t iple  examples  for each  category:  own  sh ip  wi l l  cross  the  safety 
con tour,  own  sh ip  wi l l  cross  the  boundary of  a  proh ibi ted  area or  of  a  geograph ic  area 
for  wh ich  special  cond i t i ons  exist ,  and  own  sh ip  wi l l  pass  c loser than  a  u ser-speci f i ed  
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d istance  from  a danger ( for example  obstructi on ,  wreck,  rock)  that  i s  shal l ower than  
the  mariner's  safety con tour  or  an  aid  to  navigati on  (navigati onal  hazard) ;  

3)  there  shal l  also  be  mu l t i ple  examples  for each  category entered  as  manual  updates  
(see  5. 9. 2. 2) ;  

4)  set  the  scale  so  that  on l y the  smal l  scale  chart  i s  d i splayed .  Start  mon i tori ng  the  rou te  
and  confi rm  by observation  that  the  g raph ical  areas  of  alerts  are  h i gh l i gh ted  based  on  
the  l arge  scale  chart  i nstead  of  the  smal l  scale  chart.  Confi rm  by observati on  that  any 
charted  feature/object  beh ind  each  h igh l igh ted  area i s  avai lable  on  demand.  Confi rm  
by observati on  that  the  human  mach ine  i n terface  of  al ert  management i ncl udes  textual  
alerts  as  requ i red;  

k)  conf i rm  by anal yt i cal  evaluation  that  the  system  al lows  selecti on  of  a  rou te  for mon i toring  
on l y when  the  rou te  has  been  checked  that  rad ius  of  p lanned  tu rns  al l ows  each  tu rn  to  
complete  before  the  next  tu rn .  

6.9.4  Twelve hour log  

(See  4. 1 0 . 4,  4 . 1 0. 7)  

For record ing  pu rposes  the  data resolu t i on  shal l  be  i n  accordance  wi th  6. 7. 2 .  Perform  the  
fol l owing :  

a)  for  voyage  record ing ,  a  separate  test  rou te  p lan  shal l  be  made.  The  rou te  plan  shal l  be  
des igned  as  a l oop.  I t  shal l  be  poss ible  for  the  s imu lator  to  carry ou t  th is  test  
au tomatical l y;  

b)  con tinue  to  run  the  test  for  1 2  h .  During  th is  period,  attempts  shou ld  be  made to  manual l y 
ed i t  the  l og .  Confi rm  by observati on  that  th is  i s  not  poss ible.  At  the  end  of  the  1 2  h  peri od,  
the  EUT log  shal l  then  be  anal ysed  accord ing  to  the  procedures  i n  the  operating  manual  
and  the  resu l ts  shal l  be  conf i rmed  by observation  to  compl y wi th  the  test  carri ed  ou t;  

c)  confi rm  by observati on  that  the  record  for  the  previous  1 2  h ,  i nclud ing  al l  the  i tems  
def ined  i n  4. 1 0 . 4  and  4. 1 0 . 7,  i s  s tored  and  avai lable  on  demand.  Confi rm  by observati on  
that  chart  data accord ing  to  4. 1 0. 4  and  4. 1 0 .7  i s  s tored  at  least  i n i t ial l y and  for  each  data 
change.  

6.9.5  Voyage  record  

(See  4. 1 0 . 7)  

Perform  the  fo l l owing :  

a)  confi rm  by observation  that  the  EUT records  the  track for  the  en t i re  voyage,  wi th  t ime  
marks  at  i n tervals  not  exceed ing  4  h .  Confi rm  by anal ytical  evaluati on   that  the  l ogg ing  
capaci ty for  the  voyage  has  a m in imum  capaci ty of  th ree  months;  

b)  confi rm  by observati on  that  the  record,  for  the  previous  1 2  h ,  and  the  voyage  track,  once  
recorded,  can  be  preserved ,  and  that  i t  i s  not  poss ible  to  man ipu late  or  change  the  
recorded  i n formation .  

6.9.6  Power supply 

(See  4. 1 5)  

I n terrupt  the  power suppl y for  45  s ,  and  confi rm  by observation  that  the  equ ipment does  not  
need  to  be  re- i n i t i al i zed  manual l y.  

Confi rm  by observati on  that  the  operator sett ings  have  not  changed.  

6.9.7  LOP posi tion  fix  

(See  4. 1 0 . 6 )  

Perform  the  fo l l owing :  
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a)  manual l y en ter bearing  data for one  LOP and  d istance  data for a  second  LOP .  Conf i rm  by 
observati on  that  a  means  or method  i s  provided  to  manual l y en ter bearing  and  d istance  
data for  l i nes-of-posi t ion  (LOP)  and  that  th is  data i s  t ime-stamped  when  i t  i s  en tered ;  

b)  con fi rm  by observati on  that  LOP data (range  or beari ng ,  t ime,  source)  can  be  presen ted  
both  alphanumerical l y and  g raph ical l y;  

c)  con fi rm  by anal yti cal  evaluati on  that  an  i n i t i al  f i x  based  on  two  LOPs  se lected  by the  
operator  i s  provided ;  

d)  en ter data for a  th i rd  LOP,  6  m in  later.  Confi rm  by anal yt ical  evaluation  that  a  means  or 
method  i s  provided  to  transfer LOPs  observed  at  d i fferen t  t imes  to  the  t ime  of  the  most  
recen t  LOP,  extrapolated  forward  i n  t ime  us i ng  presen t  course  and  speed ;  

e)  confi rm  by anal yti cal  evaluation  that  a  pos i ti on  f i x  based  on  th ree  or  more  LOPs  selected  
by the  operator i s  provided ;  

f)  conf i rm  by observati on  that,  when  a pos i t i on  f i x  i s  accepted  by the  operator,  the  plotted  
pos i t ion  i s  i nd icated  g raph ical l y on  the  d isplay.  Confi rm  by observation  that  pos i ti on  plots  
i nd icate  the  t ime,  source  of  data used  and  the  type  of  p l ot,  i n  the  case  of  est imated  
pos i t ion  or  dead-reckoned  pos i t i on  p lot  (EP  or  DR)  and  compl y wi th  I EC  62288  for  the  
presentati on  of  colours  and  symbols ;  

g )  conf i rm  by i nspecti on  of  recorded  data  that  the  pos i t i on  f i x  data and  the  associated  LOP 
data (range  or beari ng ,  t ime,  source,  and  any t ime  transfer appl i ed)  were  au tomatical l y 
recorded  and  can  be  reproduced  from  the  data log  (see  6 . 9 .5) ;  

h )  veri fy that  the  g raph ic  symbols  for LOP bearing  and  LOP d istance  compl y wi th  IEC  62288;  

i )  conf i rm  by observati on  that  the  g raph ic  symbols  for pos i t i on  p lots  compl y wi th  I EC 62288;  

j )  conf i rm  by anal ytical  evaluation  that  a  means  or  method  i s  provided  to  use  the  resu l t i ng  
pos i t ion  as  a  pos i t i on  update  during  dead  reckon ing  operati on ;  

k)  con fi rm  by i nspection  that  the  user manual  suppl i ed  wi th  the  equ ipment i ncl udes  gu idance  
on  use  of  LOPs  for  calcu lat i on  of  pos i t i on  f i xes.  

6.1 0  Software maintenance  

(See  4. 1 6)  

Confi rm  by observati on  that  the  current  software  vers ion  can  be  d isplayed .  

Confi rm  by i nspection  of  documen ted  evidence  that  replacement  or  i nstal l ati on  of  updates  to  
software  can  be  accompl i shed  fo l l owing  i n formation  provided  i n  the  i nstal lat ion  manual .  

Confi rm  by observation  that  the  user manual  con tains  i n formation  abou t  access ing  the  IHO 
websi te  for curren tl y avai lable  vers ions  of  the  I HO standard.  

Confi rm  by observati on  that  the  manufacturer’s  l i nk on  the  I HO webs i te  l eads  to  i n formation  
that  provides  compl iance  status  of  regu latory approvals  for  manufacturer’s  ECDIS  software  
vers ions.  

Confi rm  by i nspecti on  o f  documented  evidence  that  the  manufacturer’s  recogn i zed  qual i ty  
system  includes  procedures  to  l i nk the  l i st  to  the  I HO webs i te  and  procedures  to  main tain  the  
l i s t  i n  a  webs i te.  

6. 1 1  Qual i ty management  

(See  4. 1 7)  

Confi rm  by i nspection  of  documented  evidence  that  the  manufactu rer has  a recogn ized  (e. g .  
ISO 9001  or  an  equ ivalent  recogn i zed  qual i ty standard)  qual i ty system .  

Confi rm  by i nspecti on  o f  documented  evidence  that  the  manufacturer’s  recogn i zed  qual i ty 
system  i ncludes  procedures  to  develop ECDIS  (both  hardware  and  software) ,  to  produce  
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ECDIS  and  to  wri te  and  manage  documen ts  of  ECDIS.  I f  the  manu facturer uses  sub-
con tractors  for development,  producti on  or  documentation ,  conf i rm  by i nspection  of  
documented  evidence  that  the  manufacturer’s  recogn ized  qual i ty system  i ncludes  procedures  
to  supervise  and  aud i t  the  qual i ty of  such  sub-con tractors.  

6. 1 2  Defau l t  con trol  sett ing  and  saved  operator control  settings  

(See  4. 1 8)  

Confi rm  by observation  that  a  defau l t  setti ng  se lection ,  c learl y label l ed  for example  “Defau l t  
Setti ng”,  i s  provided  by a  s i ng le  operator act ion  fo l l owed  by an  acti on  to  confi rm  the  se lecti on .  

Confi rm  by observati on  that  the  resu l t  of  the  defau l t  sett i ngs  selection  matches  Table  3 .  

Confi rm  by observation  that  means  are  provided  to  store  and  recal l  at  l east  two  d i fferen t  
operator-speci f i c  contro l  sett ing  con fi gu rations.  

Confi rm  by observati on  that  a  se lection  to  recal l  one  of  these  conf i gu rations  i s  fo l l owed  by a  
conf i rm ing  act ion .  

6. 1 3  AIS information  and  AIS target  data  

6. 1 3. 1  General  

(See  4. 6. 3 )  

Requ i rements  of  th is  c lause  appl y,  i f  opt ional  AIS  i n terface  i s  provided .  The  tests  requ i re  the  
use  of  a  reported  target  s imu lator  (RTS)  as  described  i n  I EC  62238:201 3,  Annex F.  

6. 1 3.2  AIS targets  and  data  report  capaci ty  

(See  4. 6. 3. 2 )  

Perform  the  fo l l owing :  

a)  conf i rm  by document i nspection  that  the  manufacturer’s  stated  AIS  d isplay processing  
capaci ty conforms  to  Table  2;  

b)  confi rm  by document i nspection ,  that  the  u ser manual  describes  the  operati on  of  the  
equ ipment  when  the  d isplay capaci ty for act i vated  targets  has  been  exceeded  and  when  
the  total  d isplay capaci ty has  been  exceeded ;  

c)  con fi rm  by observation ,  u si ng  the  RTS and  wi thou t  any AIS  target  f i l teri ng  appl i ed ,  that  an  
i nd icati on  i s  g i ven  at  95  % of  the  manufacturer capaci t ies ;  

d )  con fi rm  by observation ,  u s i ng  the  RTS  and  wi thou t  any AIS  target  f i l tering  appl i ed ,  that  the  
fu l l  d i splay capaci t i es  are  ach ieved;  

e)  con fi rm  by observati on ,  us ing  the  RTS to  provide  more  than  1 00  % of  the  total  d i splay 
capaci ty and  wi thou t  any AIS  target  f i l tering  appl i ed ,  that  a  warn ing  i s  provided ;  

f)  con f i rm  by observati on  wi th  fu l l y l oaded  VDL (VHF Data- l i nk) ,  us i ng  the  RTS to  generate  a  
scenario  of  VDM  sen tences  for 1 30  moving  AIS  targets  updated  every 2  s  correspond ing  
to  approximate l y 90  % of  a  fu l l y l oaded  VDL,  that  the  d isplayed  update  shows  smooth  and  
con tinuous  updates;  

g )  conf i rm  by observation  wi th  a  very l arge  number  o f  AIS  targets,  us ing  the  RTS to  generate  
a scenario  of  VDM  sentences  for  6  000  AIS  targets  at  anchor updated  every 3  m in  wi th  
one  or  more  moving  AIS  targets  updated  every 2  s ,  that  the  d isplayed  update  of  a  sample  
set  of  1 0  d isplayed  AIS  targets  of  both  types  se lected  at  random  shows  smooth  and  
con tinuous  updates.  

6.1 3.3  AIS target  fi l tering  

(See  4. 6. 3 . 3 )  
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Perform  the  fo l l owing :  

a)  con fi rm  by document i n spection  that  the  user  manual  describes  the  functi onal i ty of  the  
avai lable  f i l ters  and  f i l ter  cri teria;  

b)  conf i rm  by anal yti cal  evaluation  and  us ing  the  RTS that  the  f i l ter  provides  and  conforms  to  
the  requ i remen ts  and  to  the  functi ons  described  i n  the  user  manual ;  

c)  conf i rm  by observation  that  i t  i s  not  poss ible  for the  operator to  select  a  target  manual l y to  
remove i nd i vi dual  AIS  targets  from  the  d isplay;  

d )  conf i rm  by observati on  that  an  ind ication  of  the  f i l ter s tatus  i s  read i l y avai lable  when  the  
f i l ter  i s  acti ve;  

e)  conf i rm  by observation  that  means  are  provided  to  access  alphanumeric,  or  g raph ical ,  or  
both ,  d i splay of  the  f i l ter  cri teria i n  use;  

f)  conf i rm  by observation  and  us ing  the  RTS that  se lectable  cri teria for f i l tering  to  reduce  
d isplay c lu tter on l y i ncludes  s l eeping  C lass  A/B  when  combined  wi th  one  or more  other  
factors ;  

g )  conf i rm  by anal yt ical  evaluati on  and  us i ng  the  RTS to  produce  repeated  AIS  reports  for  
own  sh ip,  AIS  reports  for a  nearby AIS  target  moving  at  24  kn  and  repeated  AIS  reports  
for th is  target  wi th  de layed  and  reduced  update  rate  ( for example:  de layed  by 30  s  wi th  a 
1 0  s  update  rate) ,  that  the  repeated  data i s  not  d isplayed  and  does  not  produce  
CPA/TCPA data or alarms.  

6.1 3.4  Activation  and  deactivation  of  AIS  targets  

(See  4. 6. 3. 4)  

Perform  the  fo l l owing :  

a)  confi rm  by observation  that  a  function  i s  provided  to  acti vate  a s leeping  target  and  to  
deactivate  an  act i vated  target;  

b)  confi rm  by observati on  that  where  au tomatic  acti vat i on  zones  are  provided,  they have  the  
same propert ies  as  those  provided  for au tomatic  radar  target  acqu is i t i on ,  i f  avai lable;  

c)  conf i rm  by observati on  that  a  functi on  i s  provided  to  au tomatical l y act i vate  s leeping  AIS  
targets  when  those  targets  meet  operator  defi ned  parameters  for acti vati on ;  

d )  conf i rm  by document  i nspection  that  the  user defi ned  parameters  for au tomatic  acti vation  
and  the  associated  functi onal i ty,  i f  provided ,  are  described  i n  the  user manual ;  

e)  confi rm  by observation  that  i f  means  are  provided  for au tomatic  acti vati on ,  then  means  for 
d i sabl ing  that  functi on  and  i nd icati ng  the  d isable  s tatus  are  provided ;  

f)  conf i rm  by observati on  that  the  zones  are  presen ted  i n  accordance  wi th  I EC  62288:201 4,  
Annex A.  

6.1 3.5  AIS functional i ty and  presentation  

(See  4. 6. 3. 5 )  

Perform  the  fo l l owing :  

a)  veri fy i n  accordance  wi th  I EC  62288  that  the  symbology presented  i s  compl ian t  wi th  
requ i rements  for  presen tati on  of  AIS  targets  and  AIS  in formation ;  

b)  con fi rm  by observation  and  us ing  the  RTS that  the  AIS  process ing  function  provides  a  
s l eeping  target  s tatus  by defau l t,  and  that  a  symbol  compl iant  wi th  I EC  62288  i s  provided;  

c)  conf i rm  by observation  that  a  permanent  i nd icati on  of  vector  mode  ( true/re lati ve)  and  
stabi l i sati on  reference  (sea/ground)  i s  provided ,  and  as  a m in imum ,  the  vector t ime  i s  
read i l y avai lable  i n  a  top l eve l  menu ;  

d)  conf i rm  by observati on  and  us i ng  the  RTS,  that  course  and  speed  of  each  AIS  target  are  
represented  by a vector wh ich  represen ts  pred icted  moti on  and  that  the  vector ve loci ty i s  
modi fi ed  correctl y accord ing  to  the  sea/ground  stabi l i sati on  se lected ;  
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e)  conf i rm  by observation ,  that  a  functi on  i s  provided  for the  ad j ustment  for  the  vector t ime 
( l eng th )  and  that  the  vector t ime  appl i es  to  any target,  regard less  of  source;  

f)  conf i rm  by observation  that  the  vector presen tation  properti es  are  accord ing  to  I EC  62288;  

g )  conf i rm  by observation ,  that  a  means  to  provide  a  true  scale  ou tl i ne  of  an  act i vated  target  
i s  avai lable  and  veri fy i n  accordance  wi th  I EC  62288  that  the  true  scale  ou t l i ne  i s  
compl ian t;  

h )  conf i rm  by observation ,  that  the  equ ipment  provides  functional i ty to  support  target  past  
pos i t ions  for acti vated  AIS  targets,  and  that  the  target  past  pos i t i ons  plot  i n tervals  
provided  they are  compatible  wi th  the  scale  se lected .  Confi rm  by observati on ,  that  the  
target  past  pos i ti on  symbols  conform  to  I EC  62288;  

i )  conf i rm  by observati on  and  us ing  the  RTS or  l i ve  radar target  s i gnals  that  the  equ ipment  
provides  t ime-referencing  of  the  reported  AIS  targets  so  that  AIS  symbology i s  
progress ive l y pos i t i oned  accord ing  to  i ts  reported  course  and  speed.  I f  d i splay of  radar 
image  i s  provided,  the  AIS  pos i t i on  shal l  be  observed  to  be  co- located  wi th  the  re lated  
radar  video  on  each  scan ;  

j )  conf i rm  by us ing  an  RTS  or  real  AIS  targets  and  data reports  that  the  system  i s  capable  of  
receiving ,  process ing  and  d isplaying  the  fo l l owing  AIS  messages  in  accordance  wi th  
I EC 62288:  

1 )  Messages  1 ,  2 ,  3  and  5;  

2)  Messages  1 8 ,  1 9  and  24;  

3)  Message  9;  

4)  Message  21 ;  

5)  Messages  1 2  and  1 4;  

k)  opt ional l y,  i f  provided,  conf i rm  by i nspection  of  documented  evidence  that  the  
manufacturer has  described  i n  the  user manual  the  functi onal i ty of  supported  AIS  
appl ication  speci f ic  messages.  Confi rm  by anal ytic  evaluation  us i ng  an  RTS or real  AIS  
data reports  that  the  system  i s  capable  of  receivi ng ,  process ing  and  d isplaying  the  AIS  
Messages  6  and  8  for each  pai r  of  Des ignated  Area Code  (DAC)  and  Function  I nd icator  
(FI )  types  supported  by the  system .  Veri fy conformance  of  the  presentation  of  AIS  
messages  wi th  I EC 62288;  

l )  veri fy conformance  of  dupl icated  AIS  messages  i n  accordance  wi th  I EC  62288:201 4,  
5 . 5. 4. 2.  

6. 1 3.6  AIS target  data  

(See  4. 6. 4)  

Perform  the  fo l l owing :  

a)  confi rm  by observati on  that  the  equ ipment  provides  a functi on  to  se lect  an  AIS  target  and  
that,  when  selected,  a  target  data f i e ld  i s  provided  for that  target  and  that  that  target  i s  
i denti f ied  by the  re levant  symbol  i n  accordance  wi th  I EC  62288:201 4,  Annex A;  

b)  conf i rm  by observation  that  the  target  parameters  are  presen ted  i n  accordance  wi th  the  
above;  

c)  con fi rm  by observation  that  the  equ ipment  provides  the  functional i ty to  support  AIS  
i n formation  and  that  the  data provided  conforms  to  the  requ i rement.  I f  the  received  AIS  
i n formation  i s  i ncomplete,  confi rm  by observati on  that  the  absen t  i n formation  i s  c learl y 
i nd icated  as  “m iss ing ”  wi th in  the  data f i e ld ;  

d )  i f  provided,  confi rm  by anal yt i cal  evaluation  that  CPA/TCPA deri ved  from  calcu lat ions  on  
AIS  i n formation  are  correct.  Veri fy the  calcu lat ions  by s imu lat i ng  the  reported  message  for 
1 0  AIS  targets .  The  data  and  g raph ical  presentati on  resu l t i ng  from  the  calcu lations  shal l  
be  veri f ied  against  the  known  s imu lati on  so lu t ion  i n  accordance  wi th  I EC  62388:201 3,  
1 1 . 3. 1 4. 7;  

e)  i f  provided ,  confi rm  by observation  that  i t  i s  poss ible  to  select  on  or  off  s tate  for  
CPA/TCPA based  alarms.  When  selected  i n  on  state  confi rm  by observation  that  the  
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ECDIS  creates  CPA and  TCPA alarm  when  values  of  AIS  targets  are  l ess  than  the  set  
l im i ts .  Confi rm  by observati on  that  i t  i s  poss ible  to  acknowledge  th is  alarm ;  

f)  con f i rm  by anal yt ical  evaluation  and  by measuremen t that  any other data than  CPA/TCPA 
deri ved  from  calcu lat ions  on  AIS  i n formation  are  correct.  Veri fy the  calcu lat i ons  by 
s imu lat i ng  the  reported  message  for  1 0  AIS  targets  based  on  I EC  62388:201 3,  1 1 . 3 . 1 4.7.  
The  data and  g raph ical  presen tation  resu l t i ng  from  the  calcu lations  shal l  be  veri f i ed  
against  the  known  s imu lati on  solu ti on .  The  veri f i cati on  shal l  i nclude  target  data,  AIS  target  
vectors  and  the  convers ion  from  g round  s tabi l i sed  to  sea stabi l i sed  i n formation ;  

g )  conf i rm  by observati on  and  by anal yt ical  eval uati on  that  the  AIS  g raph ical  and  target  
re lated  i n formation  responds  correctl y when  sea s tabi l i sati on  i s  se lected .  A s i gn i f i can t  set  
( for example  broad  on  the  bow or  beam)  and  dri ft  ( for example  5  kn )  shal l  be  appl i ed ;  

h )  conf i rm  by observation  and  us ing  the  RTS,  that  i t  i s  poss ible  to  se lect  AIS  i n formation  by a  
s imple  user act ion ;  

i )  conf i rm  by observati on  that  a  selected  target  data i s  d isplayed  and  i s  con tinual l y updated,  
un ti l  another  target  i s  se lected  or u n t i l  the  window i s  c losed;  

j )  con f i rm  by observation  that  i f  the  EUT provides  a functi on  to  se lect  mu l t iple  targets  
s imu l taneous l y,  as  a  m in imum  a subset  of  pai red  target  data i s  provided ,  for  example  
CPA/TCPA,  range  and  beari ng ,  course  and  speed,  bow cross ing  range  and  bow cross ing  
time  (BCR/BCT) .  I f  more  than  one  target  i s  se lected  for  data d isplay confi rm  by 
observation  that  the  re levan t  symbols  and  the  correspond ing  data are  c l earl y i den ti f i ed ;  

k)  confi rm  by observation  that  a  functi onal i ty i s  avai lable  to  present  own  sh ip  data and  that  
the  data presen tation  i s  i n  accordance  wi th  I EC  62288.  

6.1 3.7  AIS CPA/TCPA alarm  

(See  4. 6. 6 )  

I f  CPA/TCPA alarm  functi on  for  AIS  i s  provided ,  perform  the  fo l lowing :  

a)  conf i rm  by observation  that  the  ECDIS  i nclude  faci l i t ies  for radar target  tracking  that  are  
i ndependent  of  sh ipborne  radar  and  that  the  ECDIS  i s  capable  of  deri ving  CPA/TCPA 
values  for AIS  targets ;  

b)  conf i rm  by observati on  that  i t  i s  poss ible  to  enable  or  d isable  a common  CPA/TCPA alarm  
functi on  for  both  AIS  targets  and  tracked  targets ;  

c)  conf i rm  by observati on  that  an  i nd icati on  i s  avai lable  when  the  CPA/TCPA alarm  functi on  
i s  d i sabled ;  

d )  conf i rm  by observation  and  us ing  the  target  s imu lator that  a  se lecti on  of  acti vated  AIS  
targets  wh ich  are  set  to  approach  own  sh ip  and  are  wi th i n  the  CPA and  TCPA l im i ts ,  shal l  
cause  a  vi sual  and  aud io  alarm  to  be  acti vated .  The  target  causing  the  alarm  shal l  be  
i nd icated;  

e)  conf i rm  by i nspecti on  that,  when  the  AIS  au tomatic  act i vation  for targets  meeti ng  
CPA/TCPA l im i ts  i s  d i sabled ,  the  status  i s  i nd icated;  

f)  conf i rm  by observati on  that  the  same CPA and  TCPA functi on  l im i ts  are  appl i ed  to  both  
tracked  targets  and  AIS  targets;  

g )  conf i rm  by observation  that  the  CPA and  TCPA functi on  l im i ts  appl y to  al l  acti vated  AIS  
targets  and  s l eeping  targets  on  user request;  

h )  conf i rm  by observati on  that  i f  AIS  sh ip  ou t l i ne  d imension  data i s  cons idered  i n  CPA/TCPA 
for AIS  targets  then  th is  capabi l i ty i s  described  i n  the  user manual .  

6. 1 3.8  AIS lost  target  warn ing  

(See  4. 6. 7)  

I f  a  l ost  target  warn ing  functi on  for  AIS  i s  provided ,  perform  the  fo l l owing :  

a)  confi rm  by observation  that  the  ECDIS  i ncludes  faci l i t i es  for a  CPA/TCPA alarm  function  
for AIS  targets;  
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b)  conf i rm  by observation  that  i t  i s  possible  to  enable  or  d i sable  the  lost  target  warn ing  
functi on  for acti vated  AIS  targets  and  that  the  enabled  s tate  i s  avai lable  on l y when  the  
CPA/TCPA alarm  function  for  AIS  i s  enabled;  

c)  con fi rm  by observati on  that  an  i nd icati on  i s  avai lable  when  the  lost  target  warn ing  function  
i s  d isabled ;  

d )  con fi rm  by observation ,  the  operation  of  the  los t  target  warn ing  functi onal i ty us ing  the  
target  s imu lator,  and  that  the  last  reported  (known  or pred icted)  AIS  target  pos i t ion  i s  
i nd icated  wi th  a  l ost  target  symbol  accord ing  to  I EC  62288.  

6. 1 4  AIS Voyage-related  data  

(See  4. 6. 5 )  

I f  an  AIS  i n terface  i s  provided  perform  the  fo l lowing :  

a)  confi rm  by observati on  that  means  are  provided  for  d isplay and  user en try of  the  fo l l owing  
data as  described  i n  the  user  manual ;  

1 )  Cargo  category 

Confi rm  by observation  that  the  cargo  category i s  d isplayed  and  can  be  ed i ted  by the  
user for  types  of  sh ip  where  the  cargo  category i s  def ined  (e . g .  cargo  sh ips  or  
tankers) .  

Confi rm  by observation  that  the  cargo  category i s  not  d isplayed  or i nd icated  as  
undefi ned  and  that  the  cargo  category cannot  be  ed i ted  by the  user for sh ips  where  no  
cargo  categories  are  def i ned  (e . g .  p i l ot  vessels  or  tugs) .  

2)  Navigation  status  

Confi rm  by observati on ,  that  the  textual  descripti on  of  the  navigational  s tatus  i s  used.  

3)  Sh ip’s  draft  (maximum  actual  s tat ic) ;  

4)  Destinati on ;  

5)  ETA date  and  time.  

b)  confi rm  by anal yt ical  evaluati on  that  ou tpu t  of  the  VSD sen tence  conforms  to  the  
requ i rements  of  the  i n terface  provided  by the  EUT accord ing  to  Annex  Q.  

6.1 5  Anchor watch  

(See  4. 6. 8 )  

Perform  the  fo l l owing :  

a)  confi rm  by observation  that  the  operator can  speci fy the  anchor l ocation  as  a  pos i t i on  
offset  from  the  common  reference  po in t;  

b)  con fi rm  by observati on  that  the  swing  c i rcle  rad ius  can  be  al tered  by the  operator;  

c)  acti vate  the  anchor  watch  functi on  and  confi rm  by observation  that  a  swing  c i rcle  i s  
d i splayed  wi th  the  same co lour and  l i ne  width  as  the  anchor symbol  and  i s  cen tred  on  the  
pos i t ion  deri ved  from  anchor  l ocati on  and  own  sh ip  pos i t ion  at  the  t ime  when  the  operator  
acti vated  the  function ;  

d )  confi rm  by observation  that  an  anchor symbol  i s  d isplayed  us i ng  d ist i ngu ishable  colour  
from  s im i lar shaped  charted  symbols  at  the  centre  of  the  swing  c i rcle;  

e)  confi rm  by observati on  that  th is  swing  ci rcle  i s  geostati onary and  does  not  move  wi th  own  
sh ip;  

f)  pos i t ion  part  of  the  ou t l ine  of  own  sh ip  ou ts ide  of  the  swing  c i rcle  and  conf i rm  by 
observati on  that  a  category A warn ing  i s  raised.  Confi rm  by observation  that  the  warn ing  
can  be  acknowledged  and  the  warn ing  s tays  avai lable  as  an  acknowledged  warn ing .  
Posi t ion  the  ou tl ine  of  own  sh ip  i ns i de  the  swing  c i rcle  and  confi rm  by observati on  that  the  
warn ing  i s  c leared .  Confi rm  by observati on  that  i f  the  warn ing  i s  not  acknowledged  wi th in  
2  m in  wh i le  the  own  sh ip  remains  ou ts ide  the  swing  ci rcle  that  the  warn ing  escalates  as  
an  alarm ;  
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g )  wh i l e  the  ou t l i ne  own  sh ip  i s  ou ts i de  of  the  swing  ci rcle,  confi rm  by observation  that  the  
ci rcle  and  anchor  symbol  co lour  i s  red;  

h )  deacti vate  the  anchor watch  function  and  confi rm  by observati on  that  the  alert  i s  c leared.  

6. 1 6  NAVTEX and  SafetyNET for MSI  

(See  4. 1 2. 6 )  

Perform  the  fo l l owing :  

a)  s imu late  d i fferen t  conten t  of  MSI  messages  and  conf i rm  by observation  that  an  ind icati on  
i s  provided  for  each  new MSI  message  wh ich  meets  the  operator  se lected  suppress ion  
cri teria un t i l  i t  has  been  vi ewed  or 24  h  have  passed  wi thou t  viewing  i t .  Perform  th is  at  
l east  once  for checking  i nd icati on  and  suppression  by content  of  a  NRX sentence,  by t ime  
and  d is tance  from  own  sh ip,  by mon i tored  rou te  and  by planned  rou te;  

b)  conf i rm  by observati on  that  operator  se lectable  suppress ion  categories  are  read i l y  
avai lable;  

c)  for  the  NAVTEX i n terface,  con fi rm  by observation  that  the  operator can  vi ew the  NAVTEX 
mask in  p lain  l anguage.  I f  provided,  con fi rm  by observati on  that  the  operator can  set  the  
NAVTEX mask;  

d )  s imu late  over 255  MSI  messages.  Confi rm  by observati on  that  at  l east  the  255  most  
recen t  messages  per each  MSI  source  are  avai lable  i n  data s torage  for  vi ewing ;  

e)  con tinue  from  the  previous  test  and  confi rm  by observation  that  the  operator can  tag  50  
i nd i vi dual  messages  for  permanent  retenti on .  S imu late  more  messages  than  the  
manufacturer declared  maximum  data storage  capaci ty.  Confi rm  by observation  that  the  
tagged  messages  are  st i l l  avai lable  for  viewing .  Conf i rm  by observation  that  the  tagg ing  of  
i nd i vi dual  messages  can  be  removed  by removing  1 0  tagged  messages;  

f)  con f i rm  by observati on  that  the  most  recent  message  i s  avai lable  for vi ewing .  Confi rm  by 
observation  that  the  operator  can  select  an  i nd ivi dual  message  for  viewing  from  the  data  
storage.  Confi rm  by observation  that  the  text  of  a  g raph ical l y d i splayed  message  i s  
avai lable  for vi ewing  on  demand;  

g )  confi rm  by observation  that  the  vi ewer of  MSI  message  d isplay i s  capable  of  d i splaying  at  
l east  1 6  l i nes  of  message  text  wi th  a  m in imum  of  40  characters/l i ne.  

6.1 7  In terface for transfer  of  route  i n formation  

(See  4. 1 2. 7)  

Perform  the  fo l l owing :  

a)  use  an  I EC  61 1 62-450  s imu lator wh ich  i s  capable  of  d i splaying  detai led  content  of  
sen tences  received  from  the  EUT.  Create  a rou te  plan  i n  the  EUT.  Set  the  s imu lator to  
report  f i l e  transfer  as  successfu l  and  appl ication  acceptance  of  the  rou te  usi ng  a s ing le  
RRT sen tence.  Confi rm  by observati on  that  the  EUT can  send  the  rou te  plan  ( i nclude  both  
f i l e  and  RRT sen tence)  to  the  s imu lator and  that  the  EUT i nd icates  correct  status  for f i l e  
transfer  and  appl icati on ;  

b)  use  an  I EC  61 1 62-450  s imu lator wh ich  i s  capable  of  d i splaying  detai led  con tent  of  
sen tences  received  from  the  EUT.  Create  a rou te  plan  i n  the  EUT.  Set  the  s imu lator to  
report  f i l e  transfer  as  successfu l  and  appl ication  acceptance  of  the  rou te  us ing  two  
separate  RRT sentences.  Confi rm  by observati on  that  the  EUT can  send  the  rou te  plan  
( i ncl ude  both  f i l e  and  RRT sen tence)  to  the  s imu lator  and  that  the  EUT i nd icates  f i rst  
correct  status  for  f i l e  transfer and  l ater  correct  s tatus  for  appl ication ;  

c)  create  another rou te  p lan .  Set  the  s imu lator to  re ject  appl icati on  acceptance  of  the  rou te.  
Confi rm  by observati on  that  the  EUT can  send  the  rou te  plan  to  the  s imu lator and  that  the  
EUT i nd icates  successfu l  status  for  f i l e  transfer and  reject  s tatus  for appl icati on ;  

d )  create  another rou te  plan .  Set  the  s imu lator to  report  a  f i l e  transfer error  for the  rou te.  
Confi rm  by observation  that  the  EUT can  send  the  rou te  plan  to  the  s imu lator and  that  the  
EUT i nd icates  error  status  for f i l e  transfer and  not  appl icable  for  appl ication ;  
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e)  create  another rou te  plan .  Set  the  s imu lator not  to  report  the  RRT sentence.  Confi rm  by 
observati on  that  the  EUT can  send  the  rou te  p lan  to  the  s imu lator  and  that  the  EUT 
i nd icates  no  response  from  the  target  of  the  send ing  of  the  rou te;  

f)  create  another rou te  p lan .  Set  the  s imu lator  to  report  f i le  transfer as  successfu l  and  
appl ication  acceptance  of  the  rou te .  Se lect  the  rou te  p lan  for mon i tori ng  i n  the  EUT.  
Confi rm  by observati on  that  the  EUT can  send  the  rou te  plan  to  the  s imu lator and  that  the  
EUT i nd icates  correct  s tatus  for f i l e  transfer and  appl icati on ;  

g )  create  a  rou te  plan  i n  the  s imu lator and  send  i t  to  the  EUT.  Confi rm  by observati on  that  
the  EUT accepts  the  rou te,  that  the  EUT checks  the  rou te  and  that  the  s imu lator  EUT 
i nd icates  correct  status  for f i l e  transfer and  appl i cati on .  Confi rm  by observati on  that  the  
received  rou te  plan  can  be  d isplayed  i n  the  EUT;  

h )  create  a  rou te  plan  i ncl ud ing  a syn tax  error  i n  the  s imu lator  and  send  i t  to  the  EUT.  
Confi rm  by observation  that  the  appl ication  of  EUT rejects  the  rou te  and  that  the  s imu lator  
i nd icates  successfu l  s tatus  for  f i l e  transfer  and  rej ected  s tatus  for  appl icati on ;  

i )  create  a  rou te  p lan  i n  the  s imu lator and  send  i t  to  the  EUT.  Set  the  s imu lator  to  i n form  the  
EUT that  th is  rou te  plan  i s  for  mon i toring .  Set  the  EUT to  mon i tor the  received  rou te.  
Confi rm  by observation  that  the  appl ication  of  the  EUT checks  and  accepts  the  rou te  and  
se lects  the  received  rou te  for mon i toring  and  that  the  s imu lator i nd icates  correct  status  for  
f i l e  transfer  and  appl ication ;  

j )  create  a  rou te  plan  i n  the  s imu lator and  send  i t  to  the  EUT.  Set  the  s imu lator to  i n form  the  
EUT that  th is  rou te  plan  i s  for  mon i toring .  I f  provided ,  set  the  EUT to  rej ect  mon i tori n g  of  
the  received  rou te  and  confi rm  by observati on  that  the  s imu lator i nd icates  correct  s tatus  
for  f i l e  transfer  and  appl i cati on ;  

k)  set  EUT for power off.  Create  a rou te  plan  i n  the  s imu lator and  send  i t  to  the  EUT.  Set  the  
s imu lator to  i n form  the  EUT that  th is  rou te  p lan  i s  for  mon i tori ng .  Power on  the  EUT and  
confi rm  by observation  that  the  EUT queries  the  mon i tored  rou te  from  the  s imu lator and  
after recepti on  of  the  rou te  from  the  s imu lator the  appl ication  of  the  EUT checks  and  
accepts  the  rou te  and  selects  the  received  rou te  for  mon i toring ;  

l )  conf i rm  by observati on  that  the  EUT has  l ogged  al l  i n teracti ons.  

6.1 8  In terface wi th  INS  

(See  4. 1 2. 8 )  

Use a s imu lator to  send  GLL,  NSR,  THS,  VBW and  VDR sen tences.  One  by one  select  each  
avai lable  s tate  for the  NSR  sentence  and  conf i rm  by observati on  that  the  correspond ing  value  
(e. g .  pos i t i on ,  head ing ,  speed,  etc. )  changes  state  as  appropriate  at  the  EUT (see  
IEC  62288:201 4,  4. 8. 2 . 1 ) .  
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Annex A 
(normative)  

 
SENC information  to  be d isplayed  during  

route planning  and  route moni toring  
 

(Append ix  2  of  IMO resolu t i on  MSC.232(82) )  

a) Display Base to be permanently shown on the ECDIS display,  consisting of: 

1 )  coastl i ne  (h i gh  water) ;  

2)  own  sh ip's  safety contour;  

3)  i solated  underwater dangers  of  depths  less  than  the  safety contour wh ich  l i e  wi th in  
the  safe  waters  defi ned  by the  safety con tour;  

4)  i solated  dangers  above  water wh ich  l i e  wi th i n  the  safe  water def ined  by the  safety 
con tour  such  as  f i xed  s tructures,  overhead  wi res,  etc;  

5)  scale,  range  and  north  arrow;  

6)  un i ts  of  depth  and  hei gh t;  and  

7)  d isplay mode.  

b) Standard Display,  consisting of: 

1 )  d isplay base;  

2)  dryi ng  l i ne;  

3)  buoys,  beacons,  o ther  aids  to  navigation  and  f ixed  s tructures ;  

4)  boundaries  of  fai rways,  channels ,  etc. ;  

5)  vi sual  and  radar conspicuous  featu res;  

6)  proh ibi ted  and  restricted  areas;  

7)  chart  scale  boundaries;  

8)  i nd icati on  of  cautionary n otes;  

9)  sh ip’s  rou ti ng  systems  and  ferry rou tes;  

1 0)  arch ipe lag ic  sea l anes.  

c) All other information,  to be displayed individually on demand,  for example: 

1 )  spot  sound ings;  

2)  submarine  cables  and  pipel i nes;  

3)  detai l s  of  al l  i so lated  dangers;  

4)  detai l s  of  ai ds  to  navigati on ;  

5)  con ten ts  of  cau tionary notes;  

6)  ENC ed i t i on  date;  

7)  most  recent  chart  update  number;  

8)  magnetic  variat ion ;  

9)  g rat icu le;  

1 0)  p lace  names.  
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Annex B  
(normative)  

 
Navigational  elements and  parameters  

 

(Append ix  3  of  IMO resolu t i on  MSC.232(82) )  

1.  Own ship 

1 .1  Past track with time marks for primary track 

1 .2 Past track with time marks for secondary track 

2.  Vector for course and speed made good 

3.  Variable range marker and/or electronic bearing line 

4.  Cursor 

5.  Event 

5.1  Dead reckoning position and time (DR)  

5.2 Estimated position and time (EP) 

6.  Fix and time 

7.  Position line and time 

8.  Transferred position line and time 

8.1  Predicted tidal stream or current vector with effective time and strength 

8.2 Measured tidal stream or current vector with effective time and strength 

9.  Danger highlight 

10.  Clearing line 

11 .  Planned course and speed to make good 

12.  Waypoint 

13.  Distance to run 

14.  Planned position with date and time 

15.  Visual limits of lights arc to show rising/dipping range 

16.  Position and time of ‘wheelover’ 

Elements  1 . 1  and  1 . 2  refer to  the  tracks  from  primary and  secondary pos i t i on i ng  methods.  
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Annex C  
(normative)  

 
Areas for which  special  condi tions exist  

 

(Append ix  4  of  IMO resolu t i on  MSC.232(82) )  

The following are the areas which ECDIS shal l  detect and provide a warning or indication 
under 4.10.2 (232/A11.3.5) and 4.10.3 (232/A11.4.4).  

Traffic separation zone 

Inshore traffic zone 

Restricted area 

Caution area 

Offshore production area 

Areas to be avoided 

User defined areas to be avoided 

Military practice area 

Seaplane landing area 

Submarine transit lane 

Anchorage area 

Marine farm/aquaculture 

PSSA (Particularly Sensitive Sea Area) 
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Annex D  
(normative)  

 
Alerts  and  ind ications 

 

(Append ix  5  of  IMO resolu t i on  MSC.232(82) )  

Table  D. 1  reproduces  Append ix  5  of  IMO resolu t ion  MSC.232(82)  updated  for  the  alert  
classi f ication  of  Append ix  5  of  IMO MSC.252(83) .  Table  D . 2  g i ves  add i t i onal  alerts  and  
i nd icati ons  def ined  i n  th is  standard .  

Table  D. 1  – Alerts  and  ind ications  resu l t ing  from  IMO requ i rements  

Subclause  Requ i rement  Category In formation  

4. 1 0. 3  (232/A1 1 . 4. 3 )  Alarm A Crossing safety contour 

4. 1 0. 3  (232/A1 1 . 4. 4)  Warning or caution as 
selected by user 

A Area with special conditions 

4. 1 0. 3  (232/A1 1 . 4. 5 )  Alarm A Deviation from route 

4. 1 0. 3  (232/A1 1 . 4. 6 )  Caution (*)  A Crossing a navigational hazard in route 
monitoring mode 

4. 1 0. 4  (232/A1 1 . 4. 8 )  Warning B Positioning system failure 

4. 1 0. 3  (232/A1 1 . 4. 9 )  Warning A Approach to critical point 

4. 1 0. 4  (232/A1 1 . 4. 1 0 )  Warning B Different geodetic datum 

4. 1 0. 4  
(232/A1 1 . 4. 1 5. 2 )  

Indication n/a Discrepancies between positions 

4. 1 0. 4  (232/A1 1 . 4. 1 4)  Permanent  i nd i cati on  n/a  Manual  pos i t i on  ad justment  

4. 1 3  (232/A1 3. 2 )  Warning B Malfunction of ECDIS 

4. 3 . 4  (232/A5. 8. 3 )  Indication n/a Default safety contour 

4. 5  (232/A6. 1 . 1 )  Permanent  Indication n/a Information overscale 

4. 5  (232/A6. 1 . 2)  Permanent  Indication n/a Larger scale ENC available 

4. 6  (232/A7. 3)  Permanent  Indication n/a Different reference system 

4. 6. 2. 3  (1 91 /6. 4. 2. 1 )  Indication n/a Target processing/display capacity is about 
to be exceeded 

4. 6. 2. 3  (1 91 /6. 4. 2. 2)  Indication n/a Target processing/display capacity have 
been exceeded 

4. 6. 7  ( 1 91 /6. 4. 7. 4)  Indication n/a Lost target warning enabled or disabled 

4. 6. 3 . 2  (1 92/5. 26. 2 )  Caution A AIS target processing/display capacity is 
about to be exceeded 

4. 6. 3 . 2  (1 91 /6. 4. 2. 2)  Warning A AIS target processing/display capacity have 
been exceeded 

4. 6. 3 . 3(1 91 /6. 4. 3. 2 )  Permanent indication n/a AIS target filter status 

4. 6. 3 . 5  (1 91 /5. 27. 3 )  
and  4. 6. 4   

Permanent Indication n/a Vector mode,  t ime  and  s tabi l i zat i on  

4. 7  (232/A 8 . 5)  Indication n/a No ENC available 

4. 9. 5  (232/A1 0. 5)  Permanent Indication n/a Standard display is customized 

4. 1 0. 2. 1  
(232/A1 1 . 3. 4)  

Indication n/a Route planning across safety contour 

4. 1 0. 2. 1  
(232/A1 1 . 3. 5)  

Indication n/a Route planning across specified area 

4. 1 0. 2. 1  
(232/A1 1 . 3. 5)  

Indication n/a Route  plann i ng  across  navi gat i onal  hazard  
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Subclause  Requ i rement  Category In formation  

4. 1 3  (232/A1 3. 1 )  Indication n/a System test failure 

(* )  As  a  m in imum  requ i rement  “cau ti on ”  shal l  be  avai l abl e.  The  manu factu rer may provide  a  user se lecti on  
between  “warn i ng ”  and  “cau ti on”.  The  recommended  defau l t  se lecti on  i s  “Cau ti on ”  as  speci f i ed  by IMO.  

 

Table  D.2  – Alerts  and  i nd ications  defined  in  th is  standard  

Subclause  Requ i rement  Category In formation  

4. 3 . 2,  4. 8,  5 . 4. 2. 1  Permanent  I nd i cati on  n /a   Chart  d i spl ay i ncl udes  non -ENC data  

4. 6. 6  Warn ing  A Ou ts i de  anchor watch  area  

4. 8  Permanent  I n d i cat i on  n /a  SENC data from  non -HO sou rce  i s  i n  use  and  
presentat i on  i s  d i fferen t  from  I HO S-52  

4. 1 0. 2. 1  Permanent  I nd i cati on  n /a  Off  s tate  of  rou te  plann i ng  across  safety 
con tou r,  proh i bi ted  areas  and  hazards  
i nd i cati on  

4. 1 0. 3  Permanent  I n d i cati on  n /a  Off  s tate  of  safety con tou r,  proh ibi ted  area 
and  hazard  i n d i cati on  i n  rou te  mon i tori ng  

5 . 2 . 1  Permanent  I n d i cati on  n /a  Chart  scale  i s  not  u n i form  over  the  d i spl ayed  
area  

5 . 3 . 3  ( I HO 
S-52/1 0. 4. 1 )  

Permanent  I nd i cati on  n /a  Viewing  date  o r  date  range  does  not  i ncl ude  
cu rren t  date  

5 . 8. 1  Permanent  I n d i cati on  n /a  Chart  o ri en tati on  i s  not  un i form  over the  
d i splayed  area  

5 . 9 . 1 . 4  ( I HO S-52  
App.  1 /3 . 4. 1 ( i )  and  
/I HO S-63)  

Permanent  I n d i cati on  n /a  Ou t  of  sequence  update  

4. 6. 2 . 3,  4. 6 . 6  Alarm  A CPA/TCPA 

4. 6. 2. 3,  4. 6 . 7  Warn ing  B  Lost  target  
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Annex E  
(normative)  

 
Mandatory terminology and  abbreviations 

 

Table  E . 1  to  Table  E . 4  g i ve  mandatory term inology and  abbreviati ons  to  be  used  for  the  
ECDIS  functi ons.  

Table  E. 1  – Chart  d isplay terminology 

Function  Term  Al lowable  
synonyms and  
abbreviations  

Comments  

Show accu racy re l ated  symbols  
( I HO S-52/Annex A,  Part  
I /1 0. 3. 4. 4)  

Accuracy   Sett i ng  

Selector for vi ewing  g roup l ayer 
(Table  M . 1 )  

Al l  i so lated  dangers   Sett i ng  

Selector for vi ewing  g roup l ayer 
(Table  M . 1 )  

Arch ipe lag i c  sea l anes   Sett i ng  

Selector for vi ewing  g roup l ayer 
(Table  M . 1 )  

Boundaries  and  l im i ts   Sett i ng  

Selector for vi ewing  g roup l ayer 
(Table  M . 1 )  

Buoys,  beacons,  ai ds  
to  navi gati on  

 Sett i ng  

Selector for vi ewing  g roup l ayer 
(Table  M . 1 )  

Cau ti onary notes   Sett i ng  

5 . 2 . 1  Chart  boundary shown  Chart  boundary   Sett i ng  

Selector for vi ewing  g roup l ayer 
(Table  M . 1 )  

Chart  scale  boundaries   Sett i ng  

Show contou r l abel s  ( I HO 
S-52/Annex A,  Part  I /1 0. 3. 4. 4)  

Contou r l abel   Sett i ng  

5 . 3 . 3  Date-dependant  obj ects  Date  dependen t  Date  dep. ,  DatDep   

Deep  con tou r ( I HO S-52/Annex  
A,  Part  I /1 3. 1 . 6 )  

Deep con tou r   Sett i ng ,  i n i t i al  i ns tal l at i on  
defau l t  i s  ‘ 30  m ’  

Selector for vi ewing  g roup l ayer 
(Table  M . 1 )  

D i splay base   Sett i ng  

Selector for vi ewing  g roup l ayer 
(Table  M . 1 )  

Dryi ng  l i ne   Sett i ng  

Use  fou r shades  ( I HO 
S-52/Annex A,  Part  I /1 0. 3. 4. 4)  

Four shades   Sett i ng  

Selector fo r fu l l  l i gh t  sector 
l i nes  ( I HO S-52/Annex A,  Part  
I /1 0 . 3 . 4. 4)  

Fu l l  l i g h t  l i n es   Sett i ng  

Show date  dependen t  object  
( I HO S-52/Annex A,  Part  
I /1 0 . 3 . 4. 4)  

H i gh l i g h t  date  
dependen t  

 Sett i ng  

Show symbol  fo r  I NFORM and  
N INFOM ( I HO S-52/Annex A,  
Part  I /1 0. 3. 4. 4)  

H i gh l i g h t  i n fo   Sett i ng  

Show symbol  fo r  TXTDSC,  
NTXDS and  P ICREP  ( I HO 
S-52/Annex A,  Part  I /1 0. 3. 4. 4)  

H i gh l i g h t  document   Sett i ng  

Selector for  vi ewing  g roup  l ayer 
(Table  M . 2)  

Importan t  text   Sett i ng  

Selector for  vi ewing  g roup  l ayer 
(Table  M . 1 )  

Magneti c  variati on   Sett i ng  
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Function  Term  Al lowable  
synonyms and  
abbreviations  

Comments  

Selector for vi ewing  g roup l ayer 
(Table  M . 1 )  

M i scel l aneous   Sett i ng  

Show nati onal  l anguage  
NOBJNM,  text  g roup 2  ( I HO 
S-52/Annex A,  Part  I /1 0. 3. 4. 4)  

Nati onal  l anguage   Sett i ng  

Selector for vi ewing  g roup l ayer 
(Table  M . 2)  

Other text   Sett i ng  

Select i on  for poi n t  object  s tyle  
( I HO S-52/Annex A,  Part  
I /1 0. 3. 4. 4)  

Paper chart  /  S impl i f i ed  
symbols  

 Sett i ng  

Select i on  for l i n e  s tyl e  ( I HO 
S-52/Annex A,  Part  I /1 0. 3. 4. 4)  

P lai n  /  Symbol i zed  
boundari es  

 Sett i ng  

Selector for vi ewing  g roup l ayer 
(Table  M . 1 )  

Proh i bi ted  and  
restri cted  areas  

 Sett i ng  

4. 3 . 4  I t  shal l  be  poss ible  for  the  
mari ner to  se lect  a  safety 
con tou r  

Safety con tou r   ‘ 1 0  m ’  

Depths  i n  safety area shown ,  
sound i ngs  i n  safe  area shown  

Safe  depths  shown   Sett i ng  

4. 3 . 5  I t  shal l  be  poss ible  for  the  
mari ner to  se lect  a  safety depth  

Safety depth   Sett i ng ,  ‘ 1 0  m ’  

Tu rn  SCAMIN  off,  ( I HO 
S-52/Annex A,  Part  I /1 0. 3. 4. 4)  

Scale  m in   Sett i ng  

Selector for vi ewing  g roup l ayer 
(Table  M . 1 )  

Seabed   Sett i ng  

Shal l ow contour,  ( I HO 
S-52/Annex A,  Part  I /1 3 . 1 . 6)  

Shal l ow con tour   Sett i ng ,  ‘ 2  m ’  

Show shal l ow pattern  ( I HO 
S-52/Annex A,  Part  I /1 3 . 1 . 6)  

Shal l ow pattern   Sett i ng  

Show i so l ated  dangers  i n  
shal l ow waters  ( I HO 
S-52/Annex A,  Part  I /1 0. 3. 4. 4)  

Shal l ow water dangers   Sett i ng  

Selector for vi ewing  g roup l ayer 
(Table  M . 1 )  

Sh ips‟  rou t i ng  
systems  and  ferry 
rou tes  

 Sett i ng  

Selector for vi ewing  g roup l ayer 
(Table  M . 1 )  

Spot  sound ings   Sett i ng  

Selector for vi ewing  g roup l ayer 
(Table  M . 1 )  

Submari ne  cables  and  
pi pe l i nes  

 Sett i ng  

Selector for vi ewing  g roup l ayer 
(Table  M . 1 )  

Ti dal   Sett i ng  

Use  two  shades  ( I HO 
S-52/Annex A,  Part  I /1 3. 1 . 6)  

Two  shades   Sett i ng  

Selector for d i sp layi ng  unknown  
objects  ( I HO S -52/Annex A,  
Part  I /1 0. 3. 4. 4)  

Unknown   Sett i ng  

H i gh l i g h t  obj ects  wh i ch  have  
undergone  mod i f i cat i on  ( I HO 
S-52/Annex A,  Part  I /1 0. 3. 4. 4)  

Update  review  Sett i ng  
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Table  E.2  – Main  function  terminology 

Function  Term  Al lowable  synonyms 
and  abbreviations  

Comments  

4. 6. 3. 1  Targets  may be  acti ve  Acti ve    

4 . 3 . 3  I t  shal l  be  easy to  add  or  
remove  i n formati on  from  the  
ECDIS  d i splay  

Chart  d i spl ay  D i splay   

4. 1 0 . 7  s tore  and  be  able  to  
reproduce  certai n  m in imum  
elements  requ i red  to  
reconstruct  the  navi gati on  and  
veri fy  the  off i ci al  database  
used  du ri ng  the  previous  1 2  h  

Detai l  l og    

4 . 1 0 . 4  i nd i cate  d i screpancies  D i screpancy Di scr  

5 . 3 . 3  se lect  a  date  for  
d i splayi ng  al l  chart  objects  
acti ve  at  that  date  and  t ime  

Di splay date  D i sp  date   

4. 6. 3. 1  AIS  may be  f i l tered  Fi l tered    

4 . 6. 2  whether the  vectors  are  
re l ati ve  or  t rue,  and  i f  t rue  
whether they are  sea or 
g round  s tabi l i zed  

Ground  s tabi l i zed  
vector  

GND STAB    

Show l at i tude/l ong i tude  g ri d  l at/l ong  g ri d  g ri d  Sett i ng  

4. 9. 2  Manual  update  Manual  update    

4 . 1 0 . 1  a  f i xed  or  f l oati ng  ai d  to  
navi gat i on  or i so l ated  danger 
(navi gat i onal  hazard )  

Navigati onal  hazard  NavHaz   

4. 5  a)  the  i n formati on  i s  
d i splayed  at  a  l arger scal e  
than  that  con tai ned  i n  the  ENC  

Overscale  Over scale,  Over scl  I nd i cat i on  

4. 5  b)  own  sh ip's  pos i t i on  i s  
covered  by an  ENC at  a  l arger 
scale  than  that  provided  by the  
d i splay  

Larger scale  avai l abl e  Lg  scl  avai l   

4 . 1 0 . 1  en teri ng  a  proh ibi ted  
area  

Proh i bi ted  area  ProhAre   

4. 6. 2  Transferred  radar 
i n formati on  may contai n  a  
radar image  

Radar overl ay  RADAR overlay   

4. 6. 2  whether the  vectors  are  
re l ati ve  or  t rue,  and  i f  t rue  
whether they are  sea or 
g round  s tabi l i zed  

Sea stabi l i zed  vector  Water s tabi l i zed  
vector  

 

4. 1 3  means  for  e i ther 
au tomati cal l y  or  manual l y  
carryi ng  ou t  on -board  tests  of  
major functi ons  

Sel f  test    

No  buzzer wi l l  sound  on  th i s  
ECDIS  

S i l en t  mode  S i l en t   

4. 6. 3. 1  Targets  may be  
s l eepi ng  

S leepi ng  S lp   

4. 1 0 . 2  a  proh i bi ted  area or  a  
geograph ic  area for wh i ch  
special  cond i t i ons  exi st  (see  
Annex C)  

Special  cond i t i on  area  SpeConAre   

4. 6. 2  Transferred  radar 
i n formati on  may con tai n   
tracked  target  i n formati on .  

Tracked  Target  TT  

5 . 4. 1 .  Add i t i onal  mari ner’ s  
i n formati on  

User chart    
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Function  Term  Al lowable  synonyms 
and  abbreviations  

Comments  

Underscal e  (C lause  G . 5)  Underscal e  Under scale,  Under 
scl  

 

vel oci ty  vector,  speed  vector,  
speed  and  cou rse  vector  

Vector  VECT  

4. 1 2. 7  record  the  complete  
track for the  en t i re  voyage  

Voyage  l og    

Extended  rou te  pl an  Voyage  p lan   On ly  i f  al l  re l evan t  IMO 
i n formati on  can  be  en tered ,  
o therwise  ‘ rou te  pl an ’  or  
‘ annotated  rou te  p lan ’  shal l  
be  used  

 

Table  E.3  – Database terminology 

Function  Term  Al lowable  synonyms 
and  abbreviations  

Comments  

4. 3 . 1  ECDIS  shal l  be  capable  
of  accepti ng  and  convert i ng  an  
ENC and  i ts  updates  i n to  a  
SENC  

Import  S57,  Import  
S63,  Convert  S57,  
Convert  S63  

  

4 . 3 . 7  means  to  ensu re  that  the  
ENC and  al l  updates  to  i t  have  
been  correctl y  l oaded  i n to  the  
SENC  

4. 4. 2  the  mari ner to  d i spl ay 
updates  i n  order to  review thei r  
con tents  

5 . 9 . 1 . 2  on  demand  to  revi ew a 
previ ous ly  i nstal l ed  update  

5 . 9 . 9  Review of  ENC updates  

Update  review   

5 . 9 . 8  Summary report  Update  summary   

4 . 3 . 8  For any operator 
i den ti f i ed  g eograph ical  pos i t i on  
( for  example  by cu rsor pi cki ng )  
ECDIS  shal l  d i splay on  demand  
the  i n formati on  abou t  the  chart  
objects  associated  wi th  such  a  
pos i t i on  

5 . 3 . 1  cal l  u p  al l  the  i n formati on  
associated  wi th  an  obj ect  by 
cu rsor p i ck on  i ts  symbol  

Cu rsor pi ck  P i ck,  P i ck report   

4 . 4. 1  I n  o rder to  i den t i fy  the  
date  and  ori g i n  of  the  ENC i n  
use,  the  ECDIS  shal l  i ncl ude  a  
g raph ical  i ndex of  ENC data 
avai l able,  presen ted  upon  the  
mari ner’ s  request  and  provid i ng  
access  to  the  ed i t i on  and  date  
of  each  cel l  

G raph ical  i ndex   

4 . 4. 2  ECDIS  shal l  al so  be  
capabl e  of  accepti ng  updates  to  
the  ENC data en tered  manual l y  

Manual  update    

4 . 4. 2  ECDIS  shal l  keep  and  
d i splay on  demand  a record  of  
updates  i ncl ud i ng  t ime  of  
appl i cati on  to  the  SENC  

5. 9 . 1 3  keep a  record  of  updates  

Update  l og    

4 . 4. 2  Means  shal l  be  provi ded  
for  fu l l  ENC Update  Status  
Report  

ENC Update  Status  
Report  
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Function  Term  Al lowable  synonyms 
and  abbreviations  

Comments  

4. 4. 2  Opti onal l y  means  may be  
provi ded  for ENC Management  
Report  

ENC Management  
Report  

  

4 . 3 . 1  ECDIS  may al so  be  
capabl e  of  accepti ng  a  SENC 
from  convers ion  of  ENC to  
SENC ashore.   

Al ternati ves  are  

SENC  

or  

Database  

DB  Col l ect i on  of  charts  and  
chart  u pdates  i ns i de  the  
ECDIS  (SENC)  or a  s i ng le  
chart  and  i ts  updates  
i ns i de  the  ECDIS  

4. 3 . 1  ECDIS  may al so  be  
capabl e  of  accepti ng  a  SENC 
from  convers ion  of  ENC to  
SENC ashore  

Al ternati ves  are  

Import  SENC 

or  

Reg i s ter database  

 Read ing  a  set  of  charts  
(e. g .  i n  SENC format)  i n to  
a  database  (SENC)  on  an  
ECDIS  

4. 3 . 1  ECDIS  may al so  be  
capabl e  of  accepti ng  a  SENC 
from  convers ion  of  ENC to  
SENC ashore  

Al ternati ves  are  

Delete  SENC  

or  

Unreg i ster database  

 Del et i ng  the  database  
from  the  ECDIS  SENC  

4. 3 . 1  ECDIS  may al so  be  
capabl e  of  accepti ng  a  SENC 
from  convers ion  of  ENC to  
SENC ashore  

Add  database   Add  the  database  to  the  
vi ew (chart  d i sp lay)  

4. 3 . 1  ECDIS  may al so  be  
capabl e  of  accepti ng  a  SENC 
from  convers ion  of  ENC to  
SENC ashore  

Remove  database   Remove  the  database  
from  vi ew (chart  d i spl ay)  

 

Table  E.4  – Route,  route mon i toring  or  route plan  related  terminology 

Function  Term  Al lowable  
synonyms and  
abbreviations  

Comments  

4. 1 0. 2. 2  Annotated  rou te  pl an  
combines  a rou te  pl an  wi th  
add i t i onal  mari ner’ s  i n formati on  

Annotated  Rou te  plan  Annot.  rou te   

from  own  sh ip  to  next  waypoin t  Beari ng  to  waypoin t  BTW  

from  own  sh ip  to  wheel  over 
poi n t  

Beari ng  to  wheel  over 
po i n t  

BWOL  

from  waypoin t  to  waypoin t  Beari ng  waypo in t  to  
waypo in t  

BWW  

Cross-track deviati on  al l owabl e  
on  rou te  l eg ,  o r actual  cross-
track deviati on  du ri ng  voyage  

Deviati on  XTD   

XTD  i s  l arger than  planned  Deviati on  exceeded  Dev Ex,  exceed  
deviat i on  

 

XTD  to  port  s i de  Deviati on  port  X PORT  

XTD  to  s tarboard  s i de  Deviati on  s tarboard  X STBD   

from  own  sh ip  to  wheel  over 
l i ne  

D i stance  to  wheel  over 
l i ne  

DWOL  

from  own  sh ip  to  next  waypoin t  D i stance  to  waypo in t  DWP  

from  own  sh ip  to  l ast  waypoin t  
o f  a  rou te  

D i stance  to  arri val  DTA  

4 . 1 0. 2. 1  means  may be  
provi ded  to  export  rou te  p l ans  
wi th  other equ ipment  

Export  Rou te  Export   
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Function  Term  Al lowable  
synonyms and  
abbreviations  

Comments  

4. 1 0. 2. 1  means  may be  
provi ded  to  import  rou te  p lans  
wi th  other equ ipment  

Import  Rou te  Import   

4 . 1 0. 3  wi th i n  a  speci f i ed  l ook-
ahead  t ime  or  d i s tance  set  by 
the  mari ner  

Own  sh i p  l ook-ahead  
area  

Own  sh i p  l ook-ahead  
range  

Own  sh i p  l ook-ahead  
t ime 

Own  sh i p  l ook-ahead  
d i s tance  

Look-ahead  Defi ned  as  t ime  or 
d i s tance  

The  speed  pl anned  on  the  
rou te  

P lanned  speed    

Rad i us  of  rou te  l eg  Tu rn i ng  rad i us  rad i us,  RAD   

Rad i us  port  of  sh ip  Turn i ng  rad i us  port  rad i us  port,  
Rad  PORT 

 

Rad i us  s tarboard  of  sh i p  Turn i ng  rad i us  
s tarboard  

rad i us  s tarboard ,  
Rad  STBD  

 

No  movement  or  d i recti on  i s  
wrong  for the  next  waypoin t  

Unreachabl e  Unreach   
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Annex F 
(normative)  

 
Back-up arrangements  

 

(Append ix  6  of  IMO resolu t i on  MSC.232(82) )  

NOTE  I n  Clauses  F. 1  to  F. 6,  the  text  i n  i tal i cs  i s  from  Append i x 6  of  IMO resol u ti on  MSC. 232(82) .  

F.1  Overview 

As prescribed in 4.14,  adequate independent back-up arrangements shal l  be provided to 
ensure safe navigation in case of ECDIS failure.  Such arrangements include: 

1)  facilities enabling a safe take-over of the ECDIS functions in order to ensure that an 
ECDIS failure does not result in a critical situation; 

2)  a means to provide for safe navigation for the remaining part of the voyage in case of 
ECDIS failure.  

I t  i s  a  prerequ is i te  that  a  means  to  provide  for  safe  navigati on  for the  remain ing  part  of  the  
voyage  i s  establ ished  prior to  departure  and  i s  avai lable  du ri ng  the  voyage.  

I t  i s  a  prerequ is i te  that  the  rou te  p lan  has  been  transferred  to  the  back-up device  pri or to  the  
departure  and  after  reassignment of  the  rou te  p lan  in  order to  enable  a  safe  take-over when  
ECDIS  fai l s .  

NOTE  Th i s  annex does  not  address  the  use  of  off i c i al  paper  charts  as  a  back-up to  ECDIS.  

F.2  Purpose 

The purpose of an ECDIS back-up system is to ensure that safe navigation is not 
compromised in the event of ECDIS failure.  This shal l  include a timely transfer to the back-up 
system during critical navigation situations.  The back-up system shal l  allow the vessel to be 
navigated safely until the termination of the voyage.  

F.3  Functional  requirements  

F.3. 1  Requ i red  functions  and  thei r avai labi l i ty 

F.3. 1 . 1  Presentation  of  chart  in formation  

(See  F. 7. 8. 2)  

(3. 1 . 1 )  The back-up system shal l  display in graph ical  (chart)  form the relevant information of 
the hydrographic and geographic environment which i s  necessary for safe navigation.  

F.3. 1 .2  Route plann ing  

(See  F. 7. 9 . 2)  

F.3. 1 .2. 1  Route plan  

(3 . 1 . 2)  The back-up system shal l  be capable of performing the route planning functions,  
including: 

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

2)  adjusting a planned route manually or by transfer from a route planning device.  
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I f  more  than  one  rou te  can  be  d isplayed ,  the  se lected  rou te  shal l  be  clearl y d is ti ngu ishable  
from  the  other  rou tes.  

F.3. 1 .2.2  Annotated  Route  plan  

Annotated  rou te  p lan  may be  provided  (see  4. 1 0. 2. 2) .  

I f  an  annotated  rou te  plan  i s  provided ,  the  back-up system  shal l  be  capable  of  taking  over of  
the  annotated  rou te  plan  on  the  ECDIS.  

F.3. 1 .2.3  Route plan  exchange  

The back-up system  shal l  be  capable  of  import  and  export  of  associated  rou te  plans  from/to  
the  ECDIS.  

Opti onal l y,  means  may be  provided  to  export  and  import  rou te  plans  wi th  other equ ipment  
(see  4. 1 0 . 2. 3) .  

F.3. 1 .3  Route mon i toring  

(3. 1 . 3)  The back-up system shal l  enable a take-over of the route monitoring originally 
performed by the ECDIS (see  F.6 . 2) ,  and provide at least the following functions: 

1)  plotting own ship's position automatically,  or manually on a chart; (see  F. 7.8 .6)  

2)  taking courses,  distances and bearings from the chart; 

3)  displaying the planned route; (see  F. 7.9 . 3)  

4)  displaying time labels along ship's track; (see  F. 7. 9. 3)  

5)  plotting an adequate number of points,  bearing lines,  range markers,  etc. ,  on the chart.  
(see  F.7. 8. 5)  

F.3. 1 .4  Display information  

(See  F. 7. 8. 2)  

(3. 1 . 4)  The  back-up system  shal l  be capable of displaying at least the information equivalent 
to the standard display as defined in the  ECDIS  performance standard.  (See  Annex A)  

The back-up system  shal l  at  least  d i splay the  pre-planned  rou te,  own  sh ip's  pos i t i on ,  coast  
l i nes ,  navigable  waters,  dangers  to  navigation  and  aids  to  navigati on .  This  d isplay shal l  
i ncl ude  i den ti f i cation  of  dangers  and  ai ds  to  navigati on .  

Any add i t i onal  chart  i n formation  as  def ined  i n  Annex  A,  may be  d isplayed  and  be  subj ect  to  
the  same tests  as  the  i n formation  i n  the  standard  d isplay.  

The  back-up system  shal l  provide  user se lection  of  vi ewing  g roup l ayers  and  text  g roup layers  
at  l east  for viewing  g roup  and  text  g roups  wh ich  are  part  of  the  standard  d isplay.  I f  any 
add i t i onal  chart  i n formation  i s  provided,  then  the  back-up system  shal l  provide  re levant  
vi ewing  g roup l ayer  and  text  g roup  layer  se lectors .  (See  Annex  M ,  Table  M . 1  and  Table  M .2) .  

F.3. 1 .5  Provision  of  chart  i n formation  

(See  F. 7. 5)  

(3. 1 . 5)  

1) The chart information to be used in the back-up arrangement shal l  be the latest edition,  as 
corrected by official updates,  of that issued by or on the authority of a Government,  
authorized Hydrographic Office or other relevant government institution,  and conform to 
IHO standards.  
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2) It shal l  not be possible to alter the contents of the electronic chart information.  

3)  The chart or chart data edition and issuing date shal l  be indicated.  

F.3. 1 .6  Updating  

(See  F. 7. 8. 8)  

(3. 1 . 6)  The information displayed by the ECDIS back-up arrangements shal l  be up-to-date 
for the entire voyage.  

F.3. 1 .7  Scale  

(See  F. 7. 8. 3)  

(3. 1 . 7)  The  back-up system  shal l  provide a permanent  indication: 

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

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

F.3. 1 .8  Addi tion  of  radar and  other navigational  i n formation  

F.3. 1 .8. 1  General  for  al l  overlays  

(See  6 . 8. 1 5,  6 . 1 3 )  

(3. 1 . 8)  If radar and other navigational information are added to a back-up display,  all 
corresponding requirements  for radar information and other navigational information of this 
standard shal l  be met.  (See  4. 6)  

Radar i n formation  or  o ther  navigati onal  i n formation  may be  added  to  the  back-up system  
d isplay.  However,  i t  shal l  not  deg rade  the  chart  i n formation ,  and  shal l  be  clearl y 
d ist i ngu ishable  from  the  chart  i n formation .  

The  back-up system  and  added  navigati onal  i n formation  shal l  use  a common  reference  
system .  

(See  F. 7. 8. 7)  

I t  shal l  be  poss ible  to  remove  the  radar,  the  tracked  target  i n formation ,  AIS  i n formation  and  
other navigati onal  i n formation  by a s i ng le  operator  act ion .  

F.3. 1 .8.2  Radar in formation  

(See  6 . 8. 1 5. 2,  6 . 8. 1 5. 3 )  

Transferred  radar i n formation  may con tai n  a radar image  (see  4. 6 .2. 2)  and/or tracked  target  
i n formation  (see  4. 6 .2. 3  and  4 . 6. 2. 4) .  

(See  6 . 8. 1 5. 3,  6 . 8. 1 5. 4)  

Where  radar tracks  are  added ,  i t  shal l  be  i nd icated  to  the  operator whether the  vectors  are  
re lati ve  or  true.  

(See  6 . 8. 1 5. 1 )  

I f  the  radar image  i s  added  to  the  back-up system  d isplay,  the  chart  and  the  radar image  shal l  
match  i n  scale,  ori en tation  and  proj ecti on .  

The  radar image  and  the  pos i t i on  from  the  pos i t i on  sensor shal l  both  be  ad j usted  
au tomatical l y for  an tenna offset  from  the  conn ing  pos i t ion .  
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F.3. 1 .8.3  AIS  information  

(See  6 . 1 3 . 1  to  6 . 1 3 . 5)  

See  4. 6. 3.  

F.3. 1 .8.4  AIS  target  data  

(See  6 . 1 3 . 6 )  

See  4. 6. 4.  

F.3. 1 .8.5  AIS  Voyage related  data  

(See  6 . 1 4)  

See  4. 6. 5.  

F.3. 1 .8.6  AIS  CPA/TCPA alarms 

(See  6 . 1 3 . 7)  

See  4. 6. 6.  

F.3. 1 .8.7  AIS  lost  target  warn ing  

(See  6 . 1 3 . 8 )  

See  4. 6. 7.  

F.3. 1 .8.8  Anchor watch  

(See  6 . 1 5)  

See  4. 6. 8.  

F.3. 1 .9  The d isplay mode  and  generation  of  the  neighbouring  area  

(See  F. 7. 8. 4)  

(3. 1 . 9)  The  display mode and generation of the neighbouring area shal l  be in accordance 
with 4. 7.  (See  4. 7)  

I t  shal l  always  be  possible  to  d isplay the  chart  i n  a  north -up  ori entation .  Other orien tations  are  
perm i tted .  

The  device  shal l  provide  for true  moti on  mode.  Other  modes  are  perm i tted.  

When  true  moti on  mode  i s  i n  use,  reset  and  generati on  of  the  ne ighbou ri ng  area shal l  take  
place  au tomatical l y at  a  d i s tance  from  the  border of  the  d isplay,  or  from  the  centre  of  the  
screen ,  as  determ ined  by the  mari ner.  

I t  shal l  be  poss ible  manual l y to  change  the  chart  area and  the  pos i t ion  of  own  sh ip  re lat i ve  to  
the  edge  of  the  d isplay.  

F.3. 1 . 1 0  Voyage record ing  

(See  F. 7. 9 . 4,  F. 7. 9. 5 )  

(3. 1 . 1 0)  The back-up arrangements shal l  be able to keep a record of the ship’s actual track,  
including positions and corresponding times.  
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F.3.2  Rel i abi l i ty and  accuracy 

F.3.2. 1  Rel i abi l i ty 

(See  F. 7. 3)  

(3. 2. 1 )  The back-up arrangements shal l  provide reliable operation under prevailing 
environmental and normal operating conditions.  

F.3.2.2  Accuracy 

(See  F. 7. 6)  

(3. 2. 2)  Accuracy shal l  be in accordance with section 12 of the  ECDIS  performance standard 
as  fu rther  speci fi ed  i n  4. 1 1 .  

The  accuracy of  al l  calcu lat i ons  performed  by the  back-up system  shal l  be  i ndependent  of  the  
characterist ics  of  the  ou tpu t  device  and  shal l  be  cons is ten t  wi th  the  chart  database  accuracy.  

Beari ngs  and  d istances  drawn  on  the  d isplay,  or  those  measured  between  features  al ready 
drawn  on  the  d isplay,  shal l  have  accuracy no  l ess  than  that  afforded  by the  resolu ti on  of  the  
d isplay.  

F.3.3  Mal functions,  warnings,  alerts  and  ind ications  

(See  F. 7. 8. 9)  

(3. 3)  The  back-up system  shal l  provide a suitable alert  ( i . e.  warn ing )  or indication of 
system malfunction.  

F.4 Operational  requi rements  

F.4. 1  Ergonomics  

(See  F. 7. 7. 2  and  F. 7. 9. 1 )  

(4. 1 )  The  back-up system  shal l  be designed in accordance with the ergonomic principles 
of ECDIS.  (See  5. 8)  

Any windows  con tain ing  text,  d i agrams,  e tc.  superimposed  on  the  rou te  mon i tori ng  d isplay 
shal l  be  temporary.  Temporary for  th is  appl icati on  means  that  the  window can  be  moved  or  
removed  from  the  d isplay.  

I t  shal l  be  poss ible  to  re- l ocate  such  windows  i n  a  l ess  importan t  part  of  the  d isplay,  such  as  
on  land,  or  beh ind  the  own  sh ip  symbol .  

Clearl y vis i ble  co lou rs  wh ich  do  not  detract  from  the  chart  d i splay i n  any of  the  co lour tables  
may be  accepted  as  equ ivalen t  to  the  "user  i n terface"  co lours  requ i red .  

F.4.2  Presentation  of  in formation  

F.4.2. 1  Colours  and  symbols  

(See  F. 7. 7. 1 )  

(4. 2. 1 )  Colours and symbols used in the back-up arrangements shal l  be in accordance with 
the colour and symbols requirements of ECDIS and  shal l  compl y wi th  I EC  62288.  (See  4. 8)  

Chart  i n formation  when  d isplayed  at  the  speci f i ed  scale  shal l  use  the  s i ze  speci f ied  in  the  
re levant  standards  of  symbols,  f i gures  and  l etters .  
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F.4.2.2  Effective  size  

(See  F. 7. 7. 2)  

(4. 2. 2)  The effective size of the chart presentation shal l  be not less than 250 mm ×  250 mm 
or 250 mm diameter.  

F.5  Power supply 

(See  F. 7. 9 . 6)  

(5)  

1) the back-up power supply shal l  be separate from the ECDIS; and 

2)  conform to the requirements in the ECDIS performance standard.  (See  4. 1 5)  

I t  shal l  be  possible  to  operate  the  back-up system  and  al l  equ ipment necessary for i ts  normal  
function ing  when  suppl ied  by an  emergency source  of  e lectrical  power i n  accordance  wi th  the  
appropriate  requ i rements  of  regu lati on  I I /1  of  the  1 974  SOLAS conven tion .  

Chang ing  from  one  source  of  power suppl y to  another,  or  any i n terruption  of  the  suppl y for a  
period  of  up  to  45  s ,  shal l  not  requ i re  the  equ ipment to  be  re- in i ti al i zed  manual l y.  The  
equ ipment  i s  not  requ i red  to  remain  operational  during  th is  i n terruption  of  the  power suppl y.  

F.6 Other requirement  

F.6. 1  Connection  wi th  other systems 

(See  F. 7. 2)  

(6. 1 )  The  back-up system  shal l :  

1 )  be connected to systems providing continuous position-fixing capability; and 

2)  not degrade the performance of any equipment providing sensor input.  

 

Figure F. 1  – Backup  system  log ical  in terfaces  
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The  m in imum  in terface  requ i rements  for  a  back-up system  as  shown  i n  F igure  F. 1  are:  

a)  i n terface  to  an  EPFS (see  Annex  Q) ;  

b)  i n terface  wi th  VDR  (see  Clause  Q. 1 ) ;  

c)  i n terface  wi th  BNWAS (see  Annex Q) ;  

d )  i n terface  wi th  BAM  equ ipment (see  Annex Q)  and ;  

e)  i n terface  for  rou te  transfer wi th  main  ECDIS  (see  Clause  Q.3  and  Annex  T) .  

Other  i n terfaces  may be  provided  (see  Annex Q) .  

F.6.2  Route transfer  in terface  

(See  F. 7. 9 . 7)  

The i n terface  for rou te  transfer shal l  accept  p lanned  rou tes  from  the  main  ECDIS  (reported  
type  of  transferred  rou te  i s  A i n  the  RRT sentence)  and  shal l  accept  the  mon i tored  rou te  from  
the  main  ECDIS  (reported  type  of  transferred  rou te  i s  M  i n  the  RRT sentence) .  Th is  i n terface  
shal l  have  a method  to  accept  or  reject  received  rou tes  and  to  report  transport  l ayer and  
appl ication  layer status  to  the  sender.  Accepted  recepti on  of  a  rou te  for mon i toring  shal l  
cause  au tomatic  rou te  mon i tori ng  of  the  received  rou te  (see  4. 1 2. 7) .  

F.6.3  Radar as  back-up  system  

(See  F. 7. 9 . 8)  

(6. 2)  If radar with selected parts of the ENC chart information overlay is used as an 
element of the back-up,  the radar shal l  comply with  the  requ i rements  speci fi ed  by I EC  62388.  

F.6.4  Operational  area  

(See  F. 7. 9 . 9)  

The back-up system  shal l  operate  between  85°N  and  85°S  lat i tude.  Opti onal l y,  a  back-up  
system  may support  operati on  above  l at i tu de  85° .  The  manufactu rer shal l  declare  the  
operati onal  area of  the  back-up  system  i n  the  user manual .  

F.6.5  Software maintenance  

(See  F. 7. 9 . 1 0 )  

See  4. 1 6.  

F.6.6  Qual i ty management  

(See  F. 7. 9 . 1 1 )  

See  4. 1 7.  

F.6.7  Defau l t  Control  Sett ings and  Saved  User  Control  Settings  

(See  F. 7. 9 . 1 2 )  

See  4. 1 8.  

F.6.8  External  removable media  

(See  F. 7. 9 . 1 3 )  

See  5. 1 1 .  
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F.7 Methods of  testing  and  required  test  resul ts  

F.7. 1  EUT instal l ation  and  techn ical  documentation  

The equ ipment  under  test  (EUT)  shal l  be  i nstal l ed  in  compl iance  wi th  the  manufacturer’s  
i nstal l ation  manual .  

Where  equ ipment  i s  d i vi ded  ( for example  rou te  p lann ing  on  one  d isplay and  rou te  mon i toring  
on  the  other) ,  the  en t i re  conf igurati on  shal l  be  tested  together.  

The  manu factu rer shal l  provide  su ff ic ient  i n formation  and  documentation  for  the  equ ipment  to  
be  understood  and  operated.  

F.7.2  In terfaces  

(See  C lause  F. 6)  

See  6. 3 .  

F.7.3   General  requ i rements and  presentation  requ irements  

(See  F. 3 . 2. 1 )  

See  6. 3 .  

F.7.4  Preparation  

F.7.4. 1  Power-up  

The i nstal l ed  EUT shal l  be  powered  up i n  accordance  wi th  the  manufactu rer’s  recommended  
procedures.  Any se l f- test i ng  shal l  be  completed  u si ng  s imu lated  i npu ts.  Test  sou rces  shal l  be  
act i vated  i n  a  coheren t  manner to  represen t  a stati onary sh ip  at  the  pos i t i on  se lected .  Al l  the  
necessary se lecti ons  to  con figure  the  equ ipment for the  test  envi ronment  shal l  be  undertaken  
i n  accordance  wi th  the  manufacturer’s  recommendations  and  sett i ngs .  

F.7.4.2  In i t ial  sh ip  parameters  

The fo l l owing  parameters  shal l  be  en tered  i n to  the  EUT for a  s imu lated  test:  

Sh ip’s  l eng th  300  m  

Sh ip’s  beam  30  m  

Sh ip’s  draught  7  m  

Conn ing  posi t ion   

 Aft  of  sh ip’s  centre  1 00  m  

 On  cen tre  l i ne   

  

Navigation  receiver an tenna   

 Forward  of  conn ing  pos i ti on  5  m  

 Starboard  of  centre  l i ne  1 0  m  

  

Radar antenna:   

 Forward  of  conn ing  pos i ti on  7  m  

 On  centre  l i ne   

The  navigati on  receiver  an tenna offset  shal l  be  varied  and  i t  shal l  be  confi rmed  that  the  
pos i t ion  on  the  EUT changes  accord ing l y.  
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F.7.5  In i t ial  data  tests  – Chart  

(See  F. 3 . 1 . 5)  

Confi rm  by observati on  that  the  ed i t ion  number and  date  of  the  chart  i ncluded  i n  the  test  data 
set  i s  d i splayed  i n  the  chart  l i brary.  

Confi rm  by observati on  by operation  that  i t  i s  not  poss ible  to  al ter  the  con ten t  of  the  chart.  

Confi rm  by observati on  that  the  ed i t i on  date/update  number i s  d isplayed  on  request.  

F.7.6  Accuracy 

(See  F. 3 . 2. 2)  

See  6. 5. 1  

F.7.7  Visual  requ i rements  

(See  F. 4. 2. 1 )  

F.7.7. 1  Symbols  

See  6. 7. 1  

F.7.7.2  Display characteristi cs  

(See  F. 4. 1 ,  F. 4. 2. 2 )  

I n  add i t i on  to  the  requ i rements  of  I EC  62288  perform  the  fo l l owing .  

Measure  the  d isplayed  chart  area wh i l e  i n  rou te  mon i tori ng  mode  and  confi rm  by observati on  
that  i t  i s  at  l east  250  mm  ×  250  mm  or 250  mm  d iameter.  

Confi rm  by observation  that  i n  rou te  mon i toring  mode  any windows  superimposed  on  the  chart  
d isplay area are  removable  or  can  be  moved  on  d i splay.  

F.7.8  Functional  requ irements  

F.7.8. 1  Overview 

The fo l lowing  tests  shal l  be  performed  both  i n  rou te  plann ing  and  rou te  mon i toring  mode.  The  
i n i t ial  l at i tude/long i tude  pos i t ion  shal l  be  that  provided  i n  the  i nstructi on  manual  for  the  I HO 
test  data set.  For  al l  tests,  conf i rm  that  there  i s  no  degradation  i n  i n formation  con tent.  

F.7.8.2  Chart  d isplay in formation  

(See  F. 3 . 1 . 1 ,  F. 3 . 1 . 4)  

Ensure  that  the  i n i ti al  l at i tude/long i tude  pos i t i on  i s  en tered  and  a chart  i s  d i splayed .  Refer to  
the  user manual  suppl ied  wi th  the  equ ipment  and  change  the  sett ings  of  the  operator  menus  
or manual  contro ls  provided .  Turn  off  EUT and  then  tu rn  EUT back on .  Confi rm  by observati on  
that  the  manual l y selected  sett ings  are  the  same as  they were  before  the  EUT was  tu rned  off .  

Confi rm  by observation  that  the  back-up system  can  d isplay al l  the  i n formation  requ i red  in  
F. 3 . 1 . 4  of  th is  s tandard  i nclud ing  i den ti f ication  of  dangers  and  ai ds  to  navigation  (see  6. 8. 1 ) ,  
and  add i t ional  chart  i n formation  i f  appl icable.  

F.7.8.3  Scale  and  navigation  purpose 

(See  F. 3 . 1 . 7)  
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See  6 . 8. 8.  

F.7.8.4  Mode and  orientat ion  

(See  F. 3 . 1 . 9)  

I f  a  presentati on  mode  other than  north  up  i s  avai lable,  con fi rm  by observation  that  the  
orientati on  of  the  screen  i s  c learl y i nd icated  and  that  the  symbol  real i gns  to  north .  I f  the  EUT  
offers  the  capabi l i ty to  show such  presentation  for wh ich  the  d i rection  of  the  north  i s  not  
un i form  over  the  d isplayed  area,  confi rm  by observation  that  there  i s  permanent  i nd ication  “at  
own  sh ip”  or  “at  centre”  next  to  the  north  arrow symbol .  

Ensure  that  true  moti on  i s  provided.  Conf i rm  by observati on  that  the  d isplay resets  i tse l f  and  
check that  the  generation  of  the  ne ighbouri ng  area takes  place  au tomati cal l y at  a  d istance  
selected  by the  mari ner.  

Confi rm  by observati on  that  i t  i s  poss ible  to  change  manual l y the  chart  area and  the  pos i t i on  
of  own  sh ip  re lati ve  to  the  edge  of  the  d isplay.  

F.7.8.5  Navigation  related  functions  

(See  F. 3 . 1 . 3)  

Confi rm  by observation  that  at  l east  one  EBL and  one  VRM  are  avai lable.  Confi rm  by 
observation  that  al l  the  other symbols  requ i red  for navigation  purposes  and  spec i fi ed  in  
Annex B  are  avai lable.  

F.7.8.6  Posi t ion  i n tegration  

(See  F. 3 . 1 . 3)  

Connect  a s imu lated  posi t i on  i npu t  to  the  EUT and  confi rm  by observati on  that  the  correct  
pos i t ion  i s  d i splayed .  

Ad just  the  pos i ti on  manual l y.  Confi rm  by observati on  that  the  amoun t  of  the  correcti on  i s  
d isplayed  on  the  screen  and  that  the  pos i ti on  changes  accord ing l y.  Recheck period ical l y to  
see  that  i t  remains  unchanged.  

F.7.8.7  Radar,  track plott ing  and  AIS  information  

(See  F. 3 . 1 . 8 . 2 )  

Where  the  capabi l i ty for  d isplaying  radar i n formation  and/or AIS  in formation  i s  provided,  i n  
add i t i on  to  the  requ i rements  of  I EC 62288  for radar d isplays  and  presen tation  of  target  
i n formation  and  in  add i t i on  to  6. 8. 1 5. 1  and  6 . 1 3 ,  perform  the  fo l l owing .  

Confi rm  by observation  that  the  radar image  overlay,  tracked  target  i n formation ,  AIS  
i n formation  and  o ther  added  navigati onal  i n formation  may be  removed  by s i ng le  operator  
acti on .  

F.7.8.8  Updates  

(See  F. 3 . 1 . 6)  

Confi rm  by observation  that  updates  on  the  ECDIS can  be  dupl icated  on  the  EUT and  that  the  
EUT can  be  manual l y updated .  

F.7.8.9  Sel f-tests  of  major  functions  

(See  F. 3 . 3)  
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The  methods  of  test ing  are  as  fo l l ows.  

a)  Perform  tests  of  the  major  functi ons ,  wh ich  are  supported  by the  EUT.  Confi rm  by 
observati on  that  the  EUT provides  appropriate  d isplay i n formation  and  i nd i cati ons .  

b)  S imu late  the  fo l lowing  sensor  mal functions  ( i nclud ing  for radar i f  provided  for) :  

1 )  i n terruption  of  sensor  i npu t  ( loss  of  s i gnal ) ;  

2)  i nval i d  i n formation  from  i npu t  i n terface  (s tatus) ;  

3)  phys ical  breakdown  of  i n terface  connecti on ;  

4)  phys ical  breakdown  or  shu tdown  of  a  test  LAN  in formation  recei ver (e . g .  a  VDR) .  

c)  Confi rm  by observati on  that  the  system  provides  su i table  alerts  and  i nd ication  of  system  
mal functi on  aris ing  from  fai l u res  i n  accordance  wi th  I EC  60945.  

F.7.9  Operational  requ i rements  

F.7.9. 1  Ergonomic  principles  

(See  F. 4. 1 )  

Confi rm  that  the  EUT fol l ows  the  ergonom ic  pri nciples  i n  MSC/Ci rc. 982  taking  i n to  accoun t  
the  gu idance  g iven  i n  I EC  62288.  

F.7.9.2  Route plann ing  

(See  F. 3 . 1 . 2)  

For the  rou tes  to  be  planned  as  described  be low,  the  fo l l owing  general  gu i del i nes  appl y:  

1 )  at  least  one  l eg  of  the  rou te  shal l  be  planned  through  an  area of  the  chart  test  data at  a  
d i fferent  scale.  Set  to  test  the  5  s  maximum  redraw;  

2)  course  changes  shal l  be  made,  both  to  starboard  and  port,  between  d i fferen t  l egs  of  
the  rou te  and  shal l  vary from  5°  up  to  1 75° ;  

3 )  the  leng th  of  the  legs  shal l  vary from  0, 5  NM  to  at  l east  3  NM  wi th  a total  leng th  of  at  
l east  25  NM ;  

4)  p lanned  speed  shal l  vary between  5  kn  and  1 5  kn ;  

5)  the  planned  rou te  shal l  cross  at  l east  3  d i fferent  scales  of  chart  data.  

The  methods  of  test ing  are  as  fo l l ows.  

a)  Confi rm  by observation  that  the  rou te  plan  can  be  transferred  from  ECDIS  to  the  EUT after  
completi on  of  the  rou te  p lan .  Al ter the  rou te  plan  on  the  ECDIS  and  transfer 
al terations/new rou te  to  the  EUT and  confi rm  by observation  that  the  previous  rou te  i s  
corrected/overwri tten .  

b)  Confi rm  by observation  that  rou tes  can  be  p lanned  and  can  be  ad justed  manual l y.  

c)  Confi rm  by observati on  that  the  d isplayed  i n formation  for rou te  plann ing ,  rou te  mon i tori ng  
and  supplementary navigati on  tasks,  such  as  pi l o tage  or  chart  work i s  avai lable.  

d )  P lan  a rou te  wh ich  uses  at  l east  1 0  waypoin ts  and  confi rm  by observati on  that  i t  i s  
poss ible  to  

1 )  add  th ree  waypoin ts ;  

2)  de lete  th ree  waypoin ts;  

3)  change  pos i ti on  of  two  waypoin ts ;  

4)  change  order  of  waypoin ts  i n  the  rou te;  

5)  save  the  al ternate  rou te.  

F.7.9.3  Route mon i toring  

(See  F. 3 . 1 . 3)  
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Confi rm  by observati on  that  the  planned  rou te  i s  d isplayed  wi th  both  straigh t  and  cu rved  
segments.  

Using  the  chart  test  data set,  se lect  an  au tomatic  t ime  in terval ,  wi th i n  a  range  of  1  m in  to  
1 20  m in .  S imu late  the  vessel ’s  movement,  and  confi rm  by observation  that  the  t ime  l abels  are  
d isplayed .  Confi rm  by observation  that  t ime  labels  may also  be  en tered  manual l y.  

F.7.9.4  Twelve hour log  

(See  F. 3 . 1 . 1 0 )  

Confi rm  by observati on  that  the  record  for  the  previous  1 2  h  and  the  voyage  track,  once  
recorded,  can  be  preserved .  

F.7.9.5  Voyage record  

(See  F. 3 . 1 . 1 0 )  

Confi rm  by observation  that  the  EUT records  the  track for the  en ti re  voyage,  wi th  t ime  marks 
at  i n tervals  not  exceeding  4  h .  

F. 7. 9. 6  Power supply  

(See  C lause  F. 5)  

Confi rm  by observati on  that  the  EUT can  be  powered  from  a separate  suppl y other than  the  
ECDIS  power suppl y.  Swi tch  off  the  power suppl y to  the  ECDIS.  Confi rm  by observati on  that  
the  EUT conti nues  to  function .  

I n terrupt  the  power supply for 45  s ,  and  confi rm  by observati on  that  the  EUT does  not  need  to  
be  re- in i t i al i zed  manual l y.  

Confi rm  by observati on  that  operator  setti ngs  have  not  changed.  

F.7.9.7  Route transfer  in terface  wi th  Main  ECDIS  

(See  F. 6. 2)  

The methods  of  test ing  and  the  requ i red  resu l ts  are  as  fo l l ows .  

a)  Create  a  Rou te  plan  i n  the  s imu lator and  send  i t  to  the  EUT.  Conf i rm  by observati on  that  
the  EUT accept  the  rou te  and  that  the  s imu lator  i nd icates  accepted  status  for transport  
and  appl ication  l ayers.  Conf i rm  by observation  that  the  received  Route  plan  can  be  viewed  
i n  the  EUT.  

b)  Create  a Rou te  plan  i ncl ud ing  a  syn tax  error  i n  the  s imu lator  and  send  i t  to  the  EUT.  
Confi rm  by observation  that  the  EUT rejects  the  rou te  and  that  the  s imu lator  i nd icates  
accepted  s tatus  for  the  transport  layer  and  non  accepted  for the  appl ication  l ayer.  

c)  Create  a Rou te  plan  i n  the  s imu lator and  send  i t  to  the  EUT.  Set  the  s imu lator  to  i n form  
the  EUT that  th is  Rou te  p lan  i s  for  mon i tori ng .  Confi rm  by observation  that  the  EUT 
accepts  the  rou te  and  selects  the  received  Rou te  for  mon i toring  and  that  the  s imu lator  
i nd icates  accepted  status  for the  transport  and  appl ication  l ayers.  

d )  Confi rm  by observati on  that  the  EUT has  logged  al l  i n teractions .  

F.7.9.8  Radar as  back-up  system  

(See  F. 6. 4)  

I n  add i t i on  to  al l  what  i s  speci f i ed  in  th is  s tandard  for  ECDIS  back-up  veri fy compl iance  i n  
accordance  wi th  I EC  62388.  
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F.7.9.9  Operational  area  

(See  F. 6. 3)  

See  6. 8. 20 .  

F.7.9. 1 0  Software maintenance  

(See  F. 6. 5)  

See  6. 1 0 .  

F.7.9. 1 1  Qual i ty management  

(See  F. 6. 6)  

See  6. 1 1 .  

F.7.9. 1 2  Defau l t  con trol  sett ings  and  saved  user control  sett ings  

(See  F. 6. 7)  

See  6. 1 2.  

F.7.9. 1 3  External  removable media  

(See  F. 6. 8)  

See  6. 8. 21 .  
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Annex G  
(normative)  

 
ECDIS in  the RCDS mode of operation  

 

(Append ix  7  of  IMO resolu t i on  MSC.232(82) )  

NOTE  I n  Clauses  G . 1  to  G . 1 5 ,  the  text  i n  i tal i cs  i s  from  Append i x 7  of  I MO resolu ti on  MSC. 232(82) .  

G.1  Overview 

(1.1)  The primary function of the ECDIS operating in the RCDS mode is to contribute to safe 
navigation.  

(1.2) When operating in the RCDS mode,  an appropriate portfolio of up-to-date paper charts 
(APC) shal l  be carried on board and be readily available to the mariner.  

(2.4) In addition to the general requirements set out in IMO resolution A.694(17) 
(IEC 60945),  ECDIS equipment operating in the RCDS mode shal l  meet the requirements of 
these standards and follow the relevant guidelines on ergonomic principles adopted by the 
IMO MSC/Circ.982.  

(1.3) ECDIS operating in the RCDS mode shal l  be capable of displaying all chart 
information necessary for safe and efficient navigation originated by,  and distributed on the 
authority of,  government-authorized hydrographic offices.  

(1 .4)  ECDIS operating in the RCDS mode shal l  facilitate simple and reliable updating of the 
raster navigational chart.  

(1.5)  Use of ECDIS operating in the RCDS mode shal l  reduce the navigational workload 
compared to using the paper chart.  It shal l  enable the mariner to execute in a convenient and 
timely manner all route planning,  route monitoring and positioning currently performed on 
paper charts.  It shal l  be capable of continuously plotting the ship's position.  

(1.7)  ECDIS operating in the RCDS mode shal l  have at least the same reliability and 
availability of presentation as the paper chart published by government authorized 
hydrographic offices.  

(1.8)  ECDIS operating in the RCDS mode shal l  provide appropriate alerts or indications with 
respect to the information displayed or malfunction of the equipment.  (See Annex H) 

(1.9)  When the relevant chart information is not available in the appropriate form,  some 
ECDIS equipment may operate in the RCDS mode as defined in this annex.  RCDS mode of 
operation shal l  conform to performance standards not inferior to those set out in this annex.  

(1.6) The ECDIS display operating in the RCDS mode may also be used for the display of 
radar,  radar tracked target information,  AIS and other appropriate data layers to assist in 
route monitoring.  

G.2 RCDS defin i tions  

(3. 6)  Further i n formation on RCDS definitions may be found in IHO S-32.  



 – 1 1 2  – I EC 61 1 74:201 5  © I EC  201 5  

G.3 Display of  SRNC information  

G.3.1  SRNC 

(See  G . 1 7. 2. 1 ,  G . 1 7. 4. 2)  

(5. 1 )  ECDIS  operati ng  in  the  RCDS mode shal l  be  capable  of  d i splaying  al l  SRNC  
i n formation .  

(5. 2)  SRNC  in formation  avai lable  for d i splay during  rou te  plann ing  and  rou te  mon i tori ng  
shal l  be  subd ivi ded  i n to  two  categories:  

1) the RCDS standard display consisting of RNC and its updates,  including its scale,  the 
scale at which it is displayed,  its horizontal datum,  and its units of depths and heights; and 

2)  any other information such as mariner’s notes.  (See  G .3 . 2)  

G.3.2  Categories  of  d isplay 

(See  G . 1 7. 5. 2 )  

(5. 3)  ECDIS  operating  i n  the  RCDS mode  shal l  present the RCDS standard display at any 
time by a single operator action.  

RCDS standard  d isplay i s  defi ned  in  G . 3 . 1 .  

The  chart  shou ld  be  d i splayed  at  the  resolu t ion  contained  i n  the  RNC.  Supplementary 
operator action  may be  necessary to  access  i n formation  con tained  i n  notes,  d i ag rams,  etc. ,  
that  are  not  l ocated  on  the  porti on  of  the  chart  curren tl y being  d isplayed .  (See  G . 1 6. 5)  

(5. 5)  It shal l  be easy to add to,  or remove from the RCDS display,  any information 
additional to the RNC data,  such as mariner’s notes.  It shal l  not be possible to remove any 
information from the RNC.  

(5. 1 2)   The RNC  data and updates to it shal l  be clearly distinguishable from other displayed 
information,  including those listed in Annex  B .  

RNC colours  are  speci f i ed  by the  government-au thori zed  H ydrograph ic  Office  provid ing  the  
RNCs ( I HO S-61  3 . 4. 2. 1 7,  3 . 4.2 . 1 7. 1  and  3 . 4. 2. 1 7. 2)  and  shal l  be  implemented  i n  accordance  
wi th  IEC  62288.  

G.3.3  Power fai lu re  

(5. 4)  When an ECDIS operating  i n  the  RCDS mode is switched on following a power failure,  
it shal l  return to the most recent manually selected settings for the display.  (See  C lause  G . 1 5)  

G.3.4  Information  content  

(See  G . 1 7. 4. 1 ,  G . 1 7. 5. 1 0. 2 )  

(5. 1 0)  The RNC and all updates to it shal l  be displayed without any degradation of their 
information content.  

Degradati on  shal l  be  understood  as  degradati on  i n  i n formation  quan ti ty as  wel l  as  qual i ty.  

G.3.5  Veri fi cation  and  updates  

(See  G . 1 7. 5. 9 ,  G . 1 7. 5. 1 0. 1 ,  G . 1 7. 5. 1 0 . 2 )  

(5. 1 1 )  ECDIS  operati ng  i n  the  RCDS mode  shal l  provide a means to ensure that the RNC 
and all updates to it have been correctly loaded into the SRNC.  
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G.3.6  Ind ication  

(See  G . 1 7. 2. 1 )  

(5. 1 3)  There shal l  always be a permanent indication if the ECDIS equipment is operating in 
RCDS mode.  

G.4 Provision  and  updating  of  chart  i nformation  

G.4.1  Contents  of  the  RNC 

(See  G . 1 7. 2. 1 ,  G . 1 7. 2. 2)  

(4. 1 )  The RNC used in  ECDIS  operating  i n  RCDS mode  shal l  be the latest edition of that 
originated by,  or distributed on the authority of,  a government-authorized hydrographic office 
and conform to IHO Standards (see  IHO S-61 ) .  RNCs not on WGS-84 or PE-90 shal l  carry 
meta-data (i.e.  additional data) to allow geo-referenced positional data to be displayed in the 
correct relationship to SRNC data.  

The value  of  the  sh i ft  between  the  RNC geodetic  datum  and  WGS-84 or PE-90  contained  i n  
the  meta-data may be  "sh i ft  not  known".  Th is  shal l  be  permanentl y i nd icated  on  the  d isplay.  

I n  order to  i denti fy the  date  and  ori g i n  of  the  RNC i n  use,  the  ECDIS operati ng  in  RCDS mode  
shal l  i nclude  a  g raph ical  i ndex of  RNC data avai lable,  presen ted  upon  the  mari ner’s  request  
and  provid i ng  access  to  the  ed i ti on  and  date  of  each .  

A new ed i t i on  of  an  RNC  wi l l  supersede  a  previous  RNC and  i ts  i n tegrated  updates  i ssued  by 
a government-au thori zed  h ydrograph ic  offi ce.  

(4. 2)  The contents of the SRNC shal l  be adequate and up-to-date for that part of the 
intended voyage not covered by ENC.  

NOTE  References  to  u pdates  i n  G . 4. 2  refer e i ther to  i n d i vi dual  updates  or  to  co l l ecti ons  of  i nd i vi dual  updates  
i ssued  together at  regu lar i n terval s ,  for  example  weekly.  

(4. 3)  It shal l  not be possible to alter the contents of the  RNC .  

G.4.2  Updates  

(See  G . 1 7. 5. 1 0 . 2,  G . 1 7. 5. 1 0 . 3 ,  G . 1 7. 5. 1 1 )  

(4. 4)  Updates shal l  be stored separately from the RNC.  

Separate  s torage  of  updates  may u t i l i ze  the  same data s torage  device.  

(4. 5)  ECDIS  operati ng  i n  the  RCDS mode  shal l  be capable of accepting official updates to 
the RNC data provided in conformity with IHO Standards.  These updates shal l  be 
automatically applied to the SRNC .  By whatever means updates are received,  the 
implementation procedure shal l  not interfere with the display in use.  

The contents  of  an  update  assume that  al l  earl i er  updates  have  been  appl i ed  to  the  SRNC.  A 
new ed i t i on  of  an  RNC shal l  supersede  a previous  RNC  and  i ts  updates.  

(4. 6)  ECDIS  operating  i n  the  RCDS mode  shal l  also be capable of accepting updates to the 
RNC data entered manually with simple means for verification prior to the final acceptance of 
the data.  They shal l  be distinguishable on the display from RNC information and its official 
updates and not affect display legibility.  
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(4. 7)  ECDIS  operating  in  the  RCDS mode  shal l  keep and display on demand a record of 
updates including time of application to the SRNC.  This record shal l  include updates for each 
RNC until it is superseded by a new edition.  

(4. 8)  ECDIS  operati ng  i n  the  RCDS mode  shal l  allow the mariner to display updates in order 
to review their contents and to ascertain that they have been included in the SRNC.  

G.5 Scale  

(See  G . 1 7. 5. 3 )  

(6)  ECDIS operati ng  i n  the  RCDS mode  shal l  provide  a  permanent  indication if: 

1)  the information is displayed at a different scale than that contained in the RNC; 

Overscale  means  d isplaying  the  RNC at  a  g reater resolu t ion  (more  pixel s  per m i l l imetre)  
than  that  con tained  i n  the  RNC.  Underscale  means  d isplaying  the  RNC at  a  l esser 
reso lu ti on  ( fewer p ixels  per  m i l l imetre)  than  that  con tained  in  the  RNC.  

or  

2) own ship's position is covered by an RNC at a larger scale than that provided by the 
display.  

G.6 Display of  other navigational  i nformation  

G.6.1  General  for  al l  overlays  

(See  G . 1 7. 5. 7)  

(7. 3)  When  operating  i n  the  RCDS mode,  ECDIS and added navigational information shal l  use 
a common reference system.  If this is not the case,  a permanent  indication shal l  be provided.  

Such  advice  shal l  be  i ncl uded  i n  the  manufactu rer’s  i nstal lation  manual .  

(7. 1 )  Radar information and/or AIS information may be transferred from systems compliant 
with the relevant standards of IMO .  Other navigational information may be added to the RCDS 
display.  However,  it shal l  not degrade the displayed SRNC information,  and it shal l  be clearly 
distinguishable from the SRNC information.  

(7. 2)  It shal l  be possible to remove the radar information,  AIS information and other 
navigational information by a single operator action.  

G.6.2  Radar in formation  

G.6.2. 1  General  

(See  6 . 8. 1 5. 1 ,  6 . 8. 1 5. 2  and  G . 1 7. 5. 8 )  

(7. 4. 1 )  Transferred radar information may contain a radar image and/or tracked target 
information.  

See  4. 6. 2. 1 .  

G.6.2.2  Tracked  target  in formation  

(See  6 . 8. 1 5. 3  and  6 . 8. 1 5. 4)  

See  4. 6. 2. 3.  



IEC 61 1 74:201 5  © I EC  201 5  – 1 1 5  – 

G.6.2.3  Radar image information  

(See  6 . 8. 1 5. 1 )  

(7. 4. 2)  If the radar image is added to the RCDS display,  the chart and the radar image shal l  
match in scale,  projection and in orientation.  

(7. 4. 3)  The radar image and the position from the position sensor shal l  both be adjusted 
automatically for antenna offset from the conning position ( i . e.  CCRP) .  

The requ i rements  of  I EC 62288  for presen tation  of  radar vi deo  images  shal l  be  met  (See  
IEC  62288/5. 4. 1 ) .  

G.6.3  AS information  

(See  6 . 8. 1 3 )  

See  4. 6. 3.  

G.6.4  AIS Target  Data  

(See  6 . 1 3 . 6 )  

See  4. 6. 4  

G.6.5  AIS Voyage Related  Data  

(See  6 . 8. 1 4)  

See  4. 6. 5  

G.6.6  AIS CPA/TCPA alarms 

(See  6 . 1 3 . 7)  

See  4. 6. 6  

G.6.7  AIS lost  target  warn ing  

(See  6 . 1 3 . 8 )  

See  4. 6. 7  

G.6.8  Anchor watch  

(See  6 . 1 5)  

See  4. 6. 8  

G.7 Display mode and  generation  of  the neighbouring  area  

(See  G . 1 7. 5. 4)  

(8. 1 )  It shal l  always be possible to display the SRNC in 'chart up' orientation.  Other 
orientations are permitted.  

(8. 2)  ECDIS  operating  in  the  RCDS mode  shal l  provide for true motion mode.  Other modes 
are permitted.  
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(8. 3)  When true motion mode is in use,  reset and generation of the chart display of the 
neighbouring area shal l  take place automatically at own ship’s distance from the edge of the 
display as determined by the mariner.  

(8. 4)  It shal l  be possible to manually change the displayed chart area and the position of 
own ship relative to the edge of the display.  

(8. 5)  If the area covered by the RCDS display includes waters for which no RNC at a scale 
appropriate for navigation is available,  the areas representing those waters should carry an 
indication (see  Annex H )  to the mariner to refer to the paper chart.  

G.8 Colours and  symbols  

(See  G . 1 7. 4. 3 )  

(9. 1 )  IHO recommended colours and symbols shal l  be used to represent SRNC information 
implemented  i n  accordance  wi th  I EC  62288.  ( IHO  S-61  3 . 4. 2. 1 7,  3 . 4. 2. 1 7. 1  and  3 . 4. 2. 1 7. 2)  

I f  SRNC data from  a  non-HO source  i s  i n  use,  i t  may use  other  co lou rs  or  symbols  than  
speci f ied  by IHO S-61 .  I n  such  case  a  permanent  i nd icati on  “non-RNC data”  shal l  be  
provided .  

NOTE  “Non -RNC data”  i nd i cates  that  the  equ i pment  does  not  comply wi th  carri age  requ i rement  of  ECDIS.  

I f  SRNC data from  HO source  i s  i n  use  and  i f  the  represen tation  uses  co lours  or  symbols  
d i fferent  from  IHO S-61  then  a permanent  i nd icati on  “non-ECDIS  presentati on ,  Refer to  paper  
chart”  shal l  be  provided ,  

NOTE  “Non -ECDIS  presentat i on ”  i n d i cates  that  the  equ ipment  may not  comply wi th  carri age  requ i rement  of  
ECDIS.  

(9. 2)  The colours and symbols other than those mentioned in (9 . 1 )  shal l  comply with the 
applicable requirements contained in the IMO standards for navigational symbols 
( IEC  62288) .  

(9. 4)  ECDIS  operati ng  i n  the  RCDS mode  shal l  allow the mariner to select whether own ship 
is displayed in true scale or as a symbol.  

G.9 Display requi rements  

G.9.1  Route p lann ing  and  moni toring  

(1 0 . 1 )  ECDIS  operati ng  i n  the  RCDS mode  shal l  be capable of displaying information for: 

1 )  route planning and supplementary navigation tasks; (see  G . 1 0. 2)  

2)  route monitoring.  (See  G . 1 0 . 3)  

G.9.2  Display characteristi cs  

(See  G . 1 7. 4. 4)  

( 1 0 . 2 )  The effective size of the chart presentation for route monitoring shal l  be at least 270 
mm by 270 mm.  

(1 0 . 4)  The method of presentation shal l  ensure that the displayed information is clearly 
visible to more than one observer in the conditions of light normally experienced on bridge of 
the ship by day and by night.  
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G.9.3  Chart  notes  

(See  G . 1 7. 2. 2 )  

(1 0 . 6)  ECDIS operating in the RCDS mode shal l  be capable of displaying,  simply and 
quickly,  chart notes which are not located on the portion of the chart currently being displayed 
( IHO S-61  3 . 4. 2. 1 8  and  3 . 4.2. 1 9) .  

"Simpl y and  qu ickl y"  denotes  not  more  than  th ree  operator  actions.  

G.1 0 Route planning ,  moni toring  and  voyage recording  

G.1 0. 1  General  

(1 1 . 1 )  It shal l  be possible to carry out route planning and route monitoring in a simple and 
reliable manner.  (See  G . 1 0 . 2  and  G . 1 0. 3)  

G.1 0.2  Route p lann ing  

G .1 0.2.1  Route Plan  

(See  G . 1 7. 6. 2 )  

(1 0 . 3. 1 )  It shal l  be possible to carry out route planning including both straight and curved 
segments.  

(1 0 . 3. 2)  It shal l  be possible to adjust a planned route alphanumerically and graphically 
i ncl ud ing :  

1) adding waypoints to a route; 

2)  deleting waypoints from a route; 

3)  changing the position of a waypoint.  

(1 0 . 3. 3)  It shal l  be possible to plan one or more alternate routes in addition to the selected 
route.  The selected route shal l  be clearly distinguishable from the other routes.  

(1 0 . 3. 6)  It shal l  be possible for the mariner to specify a cross track limit of deviation from 
the planned route at which an automatic off track alarm shal l  be activated.  

G.1 0.2.2  Annotated  Route  plan  

(see  4. 1 0 . 2. 2)  

G.1 0.2.3  Route Plan  Exchange  wi th  other equ ipment  

(see  4. 1 0 . 2. 3)  

G.1 0.3  Route mon i toring  

(See  G . 1 7. 5. 6,  G . 1 7. 6. 3)  

(1 1 . 4. 1 )  For route monitoring the selected route and own ship's position shal l  appear 
whenever the display covers that area.  

(1 1 . 4. 2)  It shal l  be possible to display a sea area that does not have the ship on the display 
(for example,  for look ahead,  route planning),  while route monitoring.  If this is done on the 
display used for route monitoring,  the automatic route monitoring functions (for example in 
updating ship’s position,  and providing alerts and indications) shal l  be continuous.  It shal l  be 
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possible to return to the route monitoring display covering own ship’s position immediately by 
single operator action.  

NOTE  Rou te  mon i tori ng  wi l l  on l y  provi de  au tomati c  al erts  and  i nd i cati ons  i f  the  mari ner has  en tered  the  
appropri ate  data i n  G . 1 0. 2.  

The system  shal l  al l ow the  user  to  se lect  a  rou te  for mon i toring  on l y i f  the  pre-planned  rou te  
has  been  checked  that  rad ius  of  p lanned  tu rn  al l ows  each  tu rn  to  complete  before  the  next  
tu rn .  

(1 1 . 4. 5)  An alarm shal l  be given when the specified cross track limit for deviation from the 
planned route is exceeded.  

(1 1 . 4. 9)  A warn ing  shal l  be given by ECDIS operating in the RCDS mode when the ship 
reaches a specified time or distance,  set by the mariner,  in advance of a critical point on the 
planned route.  

ECDIS  operati ng  in  the  RCDS mode  shal l  perm i t  the  mariner to  def ine  cri tical  po in ts  and  the  
time  or d i stance  at  wh ich  a warn ing  shal l  be  g i ven .  The  words  " to  reach  a  cri t i cal  po in t"  shal l  
be  considered  pass ing  abeam  of  the  cri t i cal  po in t  on  the  p lanned  rou te.  

(1 1 . 4. 1 1 )  It shal l  be possible to display alternative routes in addition to the selected route.  
The selected route shal l  be clearly distinguishable from the other routes.  During the voyage,  it 
shal l  be possible for the mariner to modify the selected sailing route or change to an 
alternative route.  

(1 1 . 4. 1 2)  It shal l  be possible to display: 

1)  time-labels along a ship’s track manually on demand and automatically at intervals 
selected between 1  and 120 minutes; 

and  

2)  an adequate number of: points,  free movable electronic bearing lines  (EBL) ,  variable and 
fixed range markers (VRM) ,  and other symbols required for navigation purposes and 
specified in  Annex  B.  

An  "adequate  number"  of  EBL and  VRM  impl ies  at  l east  one  of  each .  

(1 1 . 4. 1 7)  It shal l  be possible to activate an alarm,  warn ing  or cau ti on  as  se lected  by mariner  
when the ship crosses a mariner-entered  point,  line or is within the boundary of a mariner-
entered feature within a specified time or distance.  

G.1 0.4  Posi t ion  i n tegration  

(See  G . 1 7. 5. 7)  

(1 1 . 4. 7)  The ship's position shal l  be derived from a continuous positioning system of an 
accuracy consistent with the requirements of safe navigation.  Whenever possible,  a second 
independent positioning source preferably of a different type shal l  be provided.  In such cases 
ECDIS  operati ng  i n  the  RCDS mode  shal l  be capable of identifying discrepancies between the 
two sources.  

The ECDIS  operati ng  i n  the  RCDS mode  shal l  have  means  to  d isplay the  pos i t i on  from  at  
l east  two  pos i t i on ing  methods,  to  i denti fy wh ich  method  i s  bei ng  used,  and  provide  a means  
for the  operator to  se lect  the  method  to  be  used .  Visual  pos i ti on  f i x  and  dead  reckon ing  
functions  are  requ i red  as  one  secondary i ndependen t  pos i t i on ing  source.  Refer  to  4. 1 0. 6.  

(1 1 . 4. 8)  ECDIS  operati ng  i n  the  RCDS mode  shal l  provide a warn ing  when the input from the 
position,  heading or speed sources is lost.  ECDIS operati ng  i n  the  RCDS mode  shal l  also 
repeat,  but only as an indication,  any alert or indication passed to it from position,  heading or 
speed sources.  
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(1 1 . 4. 1 0)  The RCDS shal l  only accept data from  an  e lectron ic  pos i t i on -fi x ing  system  
referenced to the WGS-84 or PE-90 geodetic datum.  RCDS shal l  give a warn ing  or  i nd ication  
if the positional data is not referenced to one of these datum.  If the displayed RNC cannot be 
referenced to the WGS-84 or PE-90 datum then a continuous ( i . e.  permanent)  indication shal l  
be provided.  

I n  the  f i rst  l i ne,  "data"  refers  to  pos i t i onal  data,  that  i s  data from  an  e lectron ic  pos i t i on- f i x ing  
system .  

(1 1 . 4. 1 4)  It shal l  be possible to adjust the displayed geographic position of the ship manually.  
This manual adjustment shal l  be noted alpha-numerically on the screen ( i . e.  permanentl y 
i nd icated) ,  maintained until altered by the mariner,  and automatically recorded.  

(1 1 . 4. 1 5. 2)  ECDIS operating in the RCDS mode shal l  indicate discrepancies between the 
positions obtained by continuous positioning systems and positions obtained by manual 
observations.  

(1 1 . 4. 1 6)  ECDIS  operating  i n  the  RCDS mode  shal l  allow the user to manually align the 
SRNC with positional data.  This can be necessary,  for example,  to compensate for local 
charting errors.  

G.1 0.5  Object  i n formation  

(See  G . 1 7. 5. 2,  G . 1 7. 5. 5)  

(1 1 . 3. 7)  It shal l  be possible for the mariner to enter points,  lines and areas which activate 
an automatic alarm,  warn ing  or  cau ti on .  The display of these features shal l  not degrade the 
SRNC information and shal l  be clearly distinguishable from the SRNC information.  

This  i s  the  mechan ism  used  by the  mari ner to  enable  the  RCDS to  emu late  the  alarms,  
warn ings  and  cauti ons  au tomatical l y generated  by ENC  data i n  the  ECDIS.  

(1 1 . 4. 1 3)  It shal l  be possible to enter the geograph ic  coordinates of any position and then 
display that position on demand.  It shal l  also be possible to select any point (feature,  symbol 
or position) on the display and read its geographical co-ordinates on demand.  

I n  th is  con text,  the  selecti on  of  "any po in t"  means  the  se lection  of  a  mari ner-entered  po in t,  
l i ne  or  area boundary.  

G.1 0.6  LOP posi tion  fix  

(See  G . 1 7. 5. 1 3)  

(1 1 . 4. 1 5. 1 )  ECDIS operating  i n  the  RCDS mode shal l  provide the capability to enter and 
plot manually obtained bearing and distance lines of position (LOP),  and calculate the 
resulting position of own ship.  It shal l  be possible to use the resulting position as an origin for 
dead-reckoning.  

Posi t ion  plots  shal l  i nd icate  the  t ime  the  plot  was  accepted  and ,  i n  the  case  of  est imated  
pos i t ion ,  f i x  or  dead-reckoned  posi t ion  plot  (EP  or  DR) ,  the  type  of  p l ot.  I nd icati on  of  the  
source  of  data used  for  the  pos i ti on  may be  se lectable ,  on  or  off,  by the  operator.  

Data for accepted  pos i t i on  p lots  and  the  associated  LOPs  shal l  be  recorded  in  the  voyage  
record ing .  (See  G . 1 0 .7)  

G.1 0.7  Voyage record ing  

(See  G . 1 7. 6. 4,  G . 1 7. 6. 5)  
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(1 1 . 5. 1 )  ECDIS  operating  i n  the  RCDS  mode  shal l  store and be able to reproduce certain 
minimum elements required to reconstruct the navigation and verify the official database used 
during the previous 12 hours.  The following data shal l  be recorded at one-minute intervals: 

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

2)  to ensure a record of official data used: RNC source,  edition,  date,  and update history.  

(1 1 . 5. 2)  In addition,  ECDIS  operati ng  i n  the  RCDS mode  shal l  record the complete track for 
the entire voyage,  with time marks at intervals not exceeding 4 hours.  

For the  purposes  of  l ogg ing ,  the  en ti re  voyage  i s  defi ned  as  a maximum  period  of  th ree  
months .  

(1 1 . 5. 3)  It shal l  not be possible to manipulate or change the recorded information.  

(1 1 . 5. 4)  ECDIS  operating  i n  the  RCDS mode  shal l  have a capability to preserve the record of 
the previous 12 hours and of the voyage track.  

G.1 1  Calculations and  accuracy 

(See  G . 1 7. 3 )  

(1 2. 1 )  The accuracy of all calculations performed by ECDIS  operati ng  i n  the  RCDS mode  
shal l  be independent of the characteristics of the output device and shal l  be consistent with 
the SRNC accuracy and  scale .  

The  ou tpu t  device  i ncl udes  RCDS d isplay,  s tored  memory,  and/or  pri n tou t.  

(1 2 . 2)  Bearings and distances drawn on the display,  or those measured between features 
already drawn on the display shal l  have an accuracy no less than that afforded by the 
resolution of the display.  

(1 2. 3)  The system shal l  be capable of performing and presenting the results of at least the 
following calculations: 

1)  true distance and azimuth (i.e.  bearing) between two geographical positions; 

2)  geographic position from known position and distance/azimuth (i.e.  bearing); and 

3)  geodetic calculations such as spheroidal distance,  rhumb line,  and great circle.  

(1 2. 4)  RCDS shal l  be capable of performing transformations between a local datum and 
WGS 84 datum whenever the  correction  data  i s  provided  i n  the  chart  database .  

Accuracy of  geodetic  calcu lat ions  shal l  be  for d istance  wi th i n  1  % or 30  m ,  wh ichever i s  
g reater  d is tance  and  shal l  be  for  beari ngs  wi th i n  1 º  (see  Annex  J ) .  

G.1 2  Connections wi th  other equipment  (interfaces)  

(See  6 . 2)  

(1 5. 1 )  ECDIS  operati ng  i n  the  RCDS mode  shal l  not degrade the performance of any 
equipment providing sensor inputs.  Nor shal l  the connection of optional equipment degrade 
the performance of ECDIS  operating in the RCDS mode below this standard.  

(1 5. 2)  ECDIS shal l  be connected to the ship's position fixing system,  to the gyro compass 
and to the speed and distance measuring device.  For ships not fitted with a gyro compass,  
ECDIS shal l  be connected to a marine transmitting heading device.  
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ECDIS  shal l  be  capable  to  be  connected  to  the  BAM  equ ipment,  BNWAS,  ECDIS  back-up  
system  and  VDR.  Opti onal l y ECDIS  may be  connected  to  o ther  navigational  and  
communicati on  equ ipment,  for  example  Radar,  AIS,  Au topi lot,  Track Contro l ,  Echo  sounder,  
SafetyNET,  and  NAVTEX (see  4. 1 2) .  

As  a m in imum ,  the  ECDIS  shal l  support  the  i n terfaces  as  g i ven  i n  Annex  Q.  The  manufactu rer  
shal l  speci fy wh ich  phys ical  i n terfaces  are  supported.  I n  add i t ion ,  su i table  al ternati ve  i npu t  or  
ou tpu t  i n terfaces  may be  used .  

(1 5 . 3)  ECDIS may provide a means to supply SRNC information to external equipment.  

G.1 3  Performance tests,  mal function  alerts  and  indications  

(See  G . 1 7. 5. 1 2)  

(1 3 . 1 )  ECDIS  operati ng  i n  the  RCDS mode  shal l  be provided with means for either 
automatically or manually carrying out on-board tests of major functions.  In case of a failure,  
the test shal l  display information to indicate which module is at fault.  

Major functions  of  ECDIS operating  i n  the  RCDS mode are:  the  ECDIS  equ ipmen t i tsel f ,  
i n terface  to  e l ectron ic  posi t i on  f i x i ng  system ,  opti onal  i n terface  to  the  g yro  compass,  optional  
i n terface  to  the  speed  and  d is tance  measuring  device,  opt ional  i n terface  to  the  radar and  
optional  i n terface  to  the  AIS.  

(1 3 . 2)  ECDIS  operating  i n  the  RCDS mode  shal l  provide suitable alert  ( i . e .  warn ing )  or 
indication of system malfunction.  

G.1 4 Back-up arrangements for RCDS mode of  operation  

Back-up arrangements  for RCDS mode are  the  back-up arrangemen ts  for ECDIS.  (See  
Annex F)  

(1 4)  Adequate i ndependent  back-up arrangements shal l  be provided to ensure safe 
navigation in case of an ECDIS  failure: 

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

2)  a back-up arrangement shal l  be provided facilitating means for safe navigation of the 
remaining part of the voyage in case of an ECDIS failure.  

G.1 5 Power supply for RCDS mode of  operation  

The power suppl y for RCDS mode of  operati on  i s  the  power suppl y for  ECDIS.  (See  4. 1 5)  

(1 6. 1 )  It shal l  be possible to operate ECDIS  and all equipment necessary for its normal 
functioning when supplied by an emergency source of electrical power in accordance with the 
appropriate requirements of regulation II/1  of the 1974 SOLAS convention as amended.  

(1 6 . 2)  Changing from one source of power supply to another,  or any interruption of the 
supply for a period of up to 45 s,  shal l  not require the equipment to be manually re-initialized.  

The equ ipment  i s  not  requ i red  to  remain  operational  during  th is  i n terrupti on  of  the  power 
suppl y.  
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G.1 6 Requirements contained  in  IHO publ ications  

G.1 6. 1  Structure  of  RNC data  

(S-61 /1 . 2)  This product specification does not define underlying raster data structures of a 
raster navigational chart.  The national hydrographic office producing the raster navigational 
chart should select that data structure.  

(S-61 /3. 2)  The arrangement of the image data and the meta-data into one or more digital files 
shal l  be determined by the national hydrographic offices originating the RNC.  

(S-61 /3. 3. 1 )  The digital format of the image file shal l  be determined by the national 
hydrographic office producing the RNC.  

(S-61 /3. 4. 1 )  The digital format of the meta-data shal l  be determined by the national 
hydrographic office originating the RNC.  

For the  purposes  of  th is  standard,  i t  i s  assumed  that  the  range  of  d i fferent  RNC formats  or  
structu res  wi l l  be  not i f ied  by the  IHB.  There  are  cu rren tl y on l y two  RNC formats  or s tructures  
i n  use:  HCRF (used  by,  for  example  UKHO ARCS and  Austral ian  HO Seafarer)  and  the  USA 
BSB.  The  IHB has  recommended  that  no  other RNC formats  be  used.  

G.1 6.2  RNC data resolution  and  accuracy 

G .1 6.2.1  Resolution  

(See  G . 1 7. 1 )  

(S-61 /3. 3. 2)  The resolution of the digital image (pixels-per-inch) and any method used to 
compress or process that image file shal l  be sufficient to display clearly all information that 
was contained on the original paper nautical chart.  In particular,  methods such as anti-
aliasing shal l  be employed to achieve maximum contrast and fidelity of displayed chart 
information compared to the printed chart.  

G.1 6.2.2  Accuracy 

(See  G . 1 7. 2. 2,  G . 1 7. 3 )  

(S-61 /3. 3. 3)  The accuracy of the digital image file,  as measured by the ability to determine the 
correct geographic coordinates of an individual pixel when the image file is used together with 
the RNC meta-data,  shal l  allow a ship’s position to be displayed at least as accurately as 
when using the original paper chart.  

G.1 6.3  RNC meta-data  

(S-61 /3. 4. 2  and  S61 /3. 5. 1 )  Where an image file contains more than one discrete chart image,  
for example chart insets,  in addition to the main panel of the chart the meta-data shal l  be 
included for each such discrete chart image.  

G.1 6.4  RNC colours  

(See  G . 1 7. 4. 3 )  

(S-61 /3. 4. 2. 1 7. 1 )  Colours used for daytime viewing shal l  be those used on the paper versions 
of the same charts.  

(S-61 /3. 4. 2. 1 7. 2)  Colours for dusk and night-time shal l  follow as closely as practicable the 
Colours and Symbols Standards specified in IHO Special Publication S-52,  Annex A.  
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Colour  palettes  for daytime,  dusk and  n i gh t- t ime  are  speci f i ed  i n  the  RNC meta-data by the  
i ssu ing  HO .  

G.1 6.5  RNC notes,  d iagrams,  etc  

(See  G . 1 7. 2. 2 )  

(S-61 /3. 4. 2. 1 8)  Sufficient information (shou ld  be  i ncl uded)  which will allow each note,  
diagram,  item of marginalia or other chart subarea of special interest to be found and 
displayed clearly,  simply and quickly even though that subarea may not be located on the 
portion of the chart currently being displayed.  

(S-61 /3. 4. 2. 1 9)  Sufficient information (shou ld  be  i ncluded)  to allow any source diagram,  which 
provides information about data quality,  to be displayed clearly,  simply and quickly even 
though the source diagram may not be located on the portion of the chart currently being 
displayed.  

I t  i s  su ff ic i ent  to  provide  an  index  or  l i s t ing  of  notes,  etc.  appl icable  to  the  RNC.  

G.1 6.6  Operational  area  

(See  G . 1 7. 5. 1 4)  

Every ECDIS  operating  i n  the  RCDS mode i s  requ i red  to  operate  between  85°N  and  85°S  
lati tude.  Opti onal l y,  an  ECDIS  operati ng  in  the  RCDS mode may support  operation  above  
lati tude  85°.  The  manu facturer shal l  declare  the  operati onal  area of  the  ECDIS  operati ng  i n  
the  RCDS mode  i n  the  user manual .  

The  North  Pole  and  the  South  Pole  are  special  cases  where  very l i tt l e  navigati on  exis ts.  
Therefore  i t  i s  not  requ i red  that  every ECDIS operating  i n  the  RCDS mode be  able  to  hand le  
RNCs beyond  the  85°N  lati tude  l im i t  for  the  North  po le  and  beyond  the  85°S  l ati tude  l im i t  for  
the  South  pole.  

G.1 6.7  External  removable media  

(See  G . 1 7. 5. 1 5)  

Means  shal l  be  provided  to  protect  the  ECDIS  operating  in  the  RCDS mode  from  executi on  of  
any software  on  update  storage  devices  or vi a  i n terfaces  to  update  storage  sources,  for  
example  wri teable  CD-ROM,  USB memory s t i cks,  Network i n terfaces  etc.  Al l  au tomatic  
execu ti on  from  external  removable  media  i ncl ud ing  au to-run  shal l  be  proh ibi ted .  

G.1 7 Methods of  testing  and  required  test  resul ts  

G.1 7. 1  Preparation  – Requ ired  test  i tems  

Th is  clause  l i s ts  tests  and  requ i red  test  resu l ts  wh ich  are  speci f ic  to  the  RCDS mode of  
operati on .  These  are  add i t i onal  to  the  general  ECDIS  and  ENC speci fi c  tests  and  test  resu l ts  
con tained  i n  C lause  6.  

For the  purposes  of  these  tests,  the  fo l l owing  i tems  shal l  be  used:  

– test  RNCs  as  speci f ied  by the  HO provid ing  the  RNC service  or on  whose  behal f  the  RNC 
service  i s  provided ;  

– test  RNCs  g i ving  examples  of  the  fu l l  range  of  colours  used  on  the  source  paper charts  of  
the  HO provid i ng  the  RNC service  or  on  whose  behal f  the  RNC  service  i s  provided;  

– RNCs  us i ng  e i ther the  HCRF format  or  the  BSB format.  Equ ipment testing  can  re late  to  
the  HCRF format,  the  BSB format  or  both  formats .  Type  approval  wi l l  on l y be  val i d  for the  
format or  formats  tested .  
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G.1 7.2  In i t ial  data  tests  

G .1 7.2.1  RNC 

(See  G . 3 . 1 ,  G . 3 . 6,  G . 4. 1 )  

Load  a test  RNC  and  con fi rm  by observati on  that:  

a)  the  RCDS mode  i nd ication  i s  d i splayed;  

b)  the  ed i t i on  number  and  date  of  the  RNC i s  d i splayed  i n  the  chart  l i brary;  

c)  a  g raph ical  i ndex  of  RNC data avai lable  can  be  presen ted  upon  request  and  provide  
access  to  the  ed i ti on  and  date  of  the  RNCs  avai lable.  

Load  an  add i t ional  RNC and  confi rm  by observation  that  the  chart  coverage  has  changed  and  
that  the  chart  l i brary i s  updated.  

Remove an  RNC and  confi rm  by observati on  that  the  chart  coverage  has  changed  and  that  
the  chart  l i brary i s  updated .  

Swi tch  to  ECDIS  mode  and  confi rm  by observati on  that  the  RCDS mode  i nd icati on  i s  no  
l onger d isplayed .  

Ensure  that  a  part  of  the  i n tended  voyage  i s  covered  by ENC when  ENC of  appropriate  scale  
for safe  rou te  p lann ing  and  rou te  mon i tori ng  i s  avai lable.  Thus,  for  example,  an  area covered  
by ENCs  of  scale  1 :200  000  or  smal ler  wou ld  be  cons idered  "not  covered  by ENC"  i f  a  scale  
of  1 : 40  000  i s  requ i red  for safe  navigati on .  

G.1 7.2.2  Datum  

(See  G . 4. 1 ,  G . 9 . 3 ,  G . 1 6. 2. 2,  G . 1 6. 5)  

Enter the  geograph ic  coord inate  of  a  pos i t ion ,  and  d isplay that  pos i t ion .  Se lect  a  po in t,  wh ich  
may be  a charted  symbol  or  a  pos i ti on  and  d isplay i ts  geograph ic  coord inates.  When  the  RNC  
is  based  on  a l ocal  geodetic  datum ,  confi rm  by observati on  that  the  system  ind icates  whether  
that  pos i t i on  i s  d i splayed  wi th  respect  to  the  local  geodetic  datum  or WGS-84  (PE-90)  where  
the  sh i ft  between  the  two  datums  i s  contained  i n  the  RNC.  

Select  a  note  or  d iagram  contained  i n  the  RNC wh ich  does  not  appear on  the  porti on  of  the  
RNC curren tl y being  d isplayed .  Conf i rm  by observation  that  the  note  or  d i agram  can  be  
d isplayed  s impl y and  qu ickl y.  I f  th i s  requ i rement  i s  met  by d isplaying  the  area of  the  chart  
wh ich  contains  the  note  or  d i agram ,  conf i rm  by observati on  that  i t  i s  poss ible  to  return  to  the  
orig inal  area s impl y and  qu ickl y.  

Load  an  RNC for  wh ich  the  sh i ft  between  geodeti c  datum  and  WGS-84  or  PE-90  i s  speci f i ed  
i n  the  RNC meta-data as  "sh i ft  not  known"  and  conf i rm  by observation  that  an  i nd icati on  i s  
provided .  

G.1 7.3  Accuracy 

(See  C lause  G . 1 1 ,  G . 1 6. 2. 2 )  

Confi rm  by observation  that:  

– the  accuracy of  EUT calcu lat ions  i s  cons istent  wi th  SRNC;  

– the  measuremen t accuracy i s  cons is tent  wi th  the  d isplay resolu tion .  

Perform  the  measurements  provided  for i n  the  RNC test  data  set  and  confi rm  by observati on  
that  they meet  the  requ i red  accuracy.  Confi rm  by observati on  that  the  system  can  perform  the  
fo l l owing  calcu lat ions:  
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– transformation  between  a  l ocal  datum  and  WGS-84;  

– true  d istance  and  azimu th  ( i . e .  beari ng )  between  two  geog raph ical  pos i t i ons;  

– geograph ic  posi t ion  from  known  pos i t ion  and  d istance/azimuth  ( i . e.  bearing ) ;  

– rhumb l i ne  and  g reat  ci rcle.  

Calcu late  and  d isplay both  a rhumb l i ne  and  a g reat  c i rcle  l i ne  and  confi rm  by observation  that  
no  vis i ble  d istorti on  exis ts  between  these  l i nes  and  the  chart  data.  Use  for  th is  test  scenario  1  
i s  noted  i n  Annex  I .  

Th is  test  shal l  be  carried  ou t  us ing  the  scale  supported  by the  data,  i . e .  not  over-scaled.  

G.1 7.4  Visual  requ i rements  

G.1 7.4.1  Visual  d isplay 

(See  G . 3 . 4,  G . 1 6. 2. 1 )  

Confi rm  by observation  that  the  image  i s  a  fai th fu l  represen tation  of  the  paper chart  provided  
by the  HO wi th  the  RNC test  data  set.  

Confi rm  by observati on  that  the  symbols  for  the  navigational  e lements  con form  to  I EC  62288.  

Perform  zoom- in  and  zoom-out  operations  i n  each  mode and  conf i rm  by observati on  that  the  
symbols  for the  navigati onal  e l ements  do  not  decrease  i n  s i ze.  

Confi rm  by observation  that  i t  i s  poss ible  to  d i splay own  sh ip  i n  true  scale  or  as  a  symbol .  

G.1 7.4.2  Uni ts  and  legends  

(See  G . 3 . 1 )  

Confi rm  by observati on  that  the  fo l lowing  e lements  can  be  determ ined  easi l y and  rapid l y:  

– RNC number;  

– chart  i den ti f i er  ( for example  chart  number)  i f  d i fferen t  from  RNC  number;  

– un i ts  for  depth ;  

– un i ts  for  he i ght;  

– RNC scale;  

– scale  of  d i splay;  

– source  data d iagram  ( i f  avai lable) ;  

– sound ing/vertical  datum ;  

– hori zon tal  datum ;  

– magnetic  variat ion ;  

– date  and  number of  l ast  update  affecti ng  the  RNC curren tl y i n  use;  

– ed i t ion  number and  date  of  i ssue  of  the  RNC;  

– chart  projection ;  

– i nd icati on  of  north .  

G.1 7.4.3  Colour tables  

(See  C lause  G . 8,  G . 1 6. 4)  

Confi rm  by observati on  that  the  co lour palettes  for daytime,  dusk and  n i gh t- t ime  viewing ,  and  
wh ich  are  speci f ied  i n  the  RNC  meta-data,  can  be  used .  
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Veri fy that  the  implementati on  compl ies  wi th  I EC  62288.  

G.1 7.4.4  Display characteristics  

(See  G . 9. 2)  

Measure  the  d isplayed  chart  area wh i l e  i n  rou te  mon i tori ng  mode  and  confi rm  by observati on  
that  i t  i s  at  l east  270  mm  by 270  mm .  

Confi rm  by observati on  that  when  d isplayed  at  the  reso lu t i on  speci f i ed  i n  the  RNC meta-data,  
i n formation  i s  cl earl y vi s i ble  to  more  than  one  observer,  i n  the  cond i t ions  of  l i g h t  normal l y 
experienced  on  the  bri dge  of  the  sh ip  by day and  by n igh t.  

Confi rm  by observation  that  i n  rou te  mon i tori ng  mode  any windows  superimposed  on  the  chart  
d isplay area are  removable  or  can  be  moved.  

G.1 7.5  Functional  requ irements  

G .1 7.5.1  Overview 

The fo l lowing  tests  shal l  be  performed  both  i n  rou te  plann ing  and  rou te  mon i toring  mode.  The  
i n i t ial  l at i tude/long i tude  pos i t ion  shal l  be  that  provided  in  the  i nstructi on  manual  for  the  
speci f i c  RNC test  data set.  For al l  tests ,  conf i rm  by observati on  that  there  i s  no  degradation  in  
i n formation  content.  

Fo l low the  manufacturer's  i nstruction  to  re i n i t ial i ze  the  EUT i n  RCDS mode of  operati on .  
Confi rm  by observation  that  the  i n i t i al  l at i tude/long i tude  pos i t i on  i s  en tered  and  a chart  i s  
d isplayed .  Refer to  the  u ser manual  suppl i ed  wi th  the  equ ipment  and  change  the  sett ings  of  
the  operator  menus  or manual  con tro ls  provided.  Turn  off  EUT and  then  tu rn  EUT back on .  
Confi rm  by observation  that  the  manual l y selected  sett ings  are  the  same as  they were  before  
the  EUT was  tu rned  off.  

G.1 7.5.2  Addi tional  d isplay functions  

(See  G . 3 . 2,  G . 1 0. 5)  

Confi rm  by observation  that  i t  i s  easy to  add  to,  or  remove from  the  EUT d isplay,  i n formation  
add i t i onal  to  the  RNC data such  as  mari ner’s  notes.  Conf i rm  by observation  that  such  
i n formation  i s  c learl y d ist i ngu ishable  from  the  RNC data.  

Confi rm  by observation  that  i t  i s  poss ible  for the  mariner to  add  and  save  mari ner-entered  
po in ts ,  l i nes  and  areas.  Confi rm  by observati on  that  i t  i s  poss ible  to  amend  and  delete  
mariner-en tered  po in ts,  l i nes  and  areas.  Confi rm  by observation  that  examples  of  those  i tems 
l ike  1 0  l i nes,  25  text  characters  and  two  areas  can  be  drawn  at  user defi ned  l ocati ons .  
Confi rm  by observation  that  al l  i n formation  added  by the  mari ner  i s  d i s t ingu ishable.  Confi rm  
by observation  that  one  of  the  areas  can  be  f i l l ed ,  as  described  i n  I HO S-52/2. 3. 1 b.  Confi rm  
by observation  that  al l  of  these  objects  (symbols)  can  be  added  to  the  system  and  set  up  for 
cursor p icking  to  g i ve  an  explanatory note  i n  the  text  d isplay.  Recal l  them  from  the  system  
and  confi rm  by observati on  that  they may be  deleted .  

I f  the  manufacturer d isplays  i n formation ,  confi rm  by observation  that  the  presentati on  of  the  
i n formation  conforms  wi th  the  fo l l owing :  

a)  the  cau ti on  ( ! )  or  i n formation  ( i )  symbol  i s  used  to  cal l  u p  a note  on  the  alphanumeric  
d isplay by cursor p icking ;  

b)  s imple  l i nes,  or  areas  wi thout  colour f i l l ,  are  set  up  for  cursor p icking  to  g i ve  an  
explanatory note  i n  the  alphanumeric  d isplay.  Colour f i l l  i s  not  used.  

Confi rm  by observati on  that  the  mariner-en tered  or manu factu rer’s  i n formation  can  be  
d isplayed  on  charts  of  o ther  scales  wh ich  cover  the  same geograph ical  area.  
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Remove  al l  add i t i onal  i n formation .  Confi rm  by observation  that  the  EUT d isplay i s  the  same as  
the  g raph ical  representation  of  the  RNC  test  data  set.  

Confi rm  by observation  that  the  RCDS mode standard  d isplay can  be  restored  by a  s i ng le  
operator  act ion .  

G.1 7.5.3  Scale  and  navigation  purpose  

(See  C lause  G . 5)  

Select  an  RNC  and  d isplay i t  at  a  g reater reso lu ti on  than  that  contained  i n  the  RNC  meta-data 
and  confi rm  by observati on  that  an  i nd ication  i s  provided.  

Select  an  RNC and  d isplay i t  at  a  lesser resolu tion  than  that  contained  i n  the  RNC meta-data  
and  confi rm  by observati on  that  an  i nd ication  i s  provided.  

Load  two  RNCs of  d i fferen t  scale  wh ich  i ncl ude  own  sh ip’s  pos i t i on .  Select  the  smal l er scale  
RNC and  confi rm  by observation  that  an  i nd icati on  i s  g i ven  that  a  larger scale  RNC i s  
avai lable  for the  d isplayed  area.  

G.1 7.5.4  Mode and  orien tation  

(See  C lause  G . 7)  

Select  an  RNC wh ich  i s  not  ori en tated  "north -up" .  Confi rm  by observation  that  i t  i s  poss ible  to  
determ ine  qu ickl y and  eas i l y the  north  d i recti on .  Confi rm  by observation  that  i t  i s  d isplayed  
"chart  up".  

Select  an  RNC.  Confi rm  by observation  that  true  motion  i s  provided.  Reset  the  d isplay and  
confi rm  by observati on  that  the  generati on  of  the  nei ghbouring  area takes  place  au tomatical l y 
at  a  d i s tance  selected  by the  mari ner.  

Select  an  RNC.  Conf i rm  by observati on  that  i t  i s  poss ible  to  change  manual l y the  chart  area 
and  the  pos i ti on  of  own  sh ip  re lat i ve  to  the  edge  of  the  d isplay.  

G.1 7.5.5  Points,  l ines  and  areas  

(See  G . 1 0 . 5)  

Enter the  geograph ic  coord inates  of  a  pos i t ion ,  and  conf i rm  by observation  that  EUT d isplays  
that  pos i ti on .  

En ter  examples  of  mariner-def ined  po in ts,  l i nes  and  areas  wh ich  are  in tended  to  tri gger alerts  
and  conf i rm  by observati on  that  the  alerts  are  tr i ggered  when  the  vessel  reaches  the  
appropriate  pos i t i on .  

G.1 7.5.6  Navigation  related  functions  

(See  G . 1 0 . 3 )  

Confi rm  by observati on  that  at  l east  one  EBL and  VRM  are  avai lable.  Conf i rm  by observation  
that  al l  the  o ther  symbols  requ i red  for navigation  purposes  and  speci fi ed  i n  Annex  B  are  
avai lable.  

G.1 7.5.7  Posi t ion  i n tegration  

(See  G . 6. 1 ,  G . 1 0. 4)  

Load  an  RNC for  wh ich  the  sh i ft  between  geodeti c  datum  and  WGS-84  or  PE-90  i s  speci fi ed  
i n  the  RNC meta-data.  Connect  a con ti nuous  pos i t i on  system  to  the  EUT and  confi rm  by 
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observati on  that  the  system  compensates  au tomatical l y for th is  sh i ft  when  plott i ng  posi t ions  
on  the  RNC.  Confi rm  by observati on  that  the  reference  datum  (geodetic  datum  or WGS-84  
(PE-90) )  be ing  used  by the  system  i s  cl earl y i nd icated.  

Wi th  a  second ,  i ndependen t  pos i t i on i ng  method  conf i rm  by observation  that  the  EUT d isplays  
any d i fference  i n  reported  posi t ions.  

Remove  the  posi t ion i ng  i npu t  to  the  EUT and  confi rm  by observation  that  a  warn ing  i s  g i ven .  

S imu late  a message  from  the  pos i t ion ing  device  wh ich  ind icates  an  error cond i t ion ,  and  
conf i rm  by observati on  that  the  alert  or  i nd ication  i s  repeated  by the  EUT as  an  i nd ication .  

Select  a  d i fferen t  geodeti c  datum  between  the  pos i t i on i ng  system  and  the  SRNC,  and  confi rm  
by observati on  that  a  warn ing  or  i nd ication  i s  g i ven .  

Ad just  the  pos i ti on  manual l y.  Confi rm  by observati on  that  the  amoun t  of  the  correction  i s  
d i splayed  on  the  screen  and  that  the  pos i ti on  changes  accord ing l y.  Recheck peri od ical l y to  
see  i t  remains  unchanged.  

Confi rm  by observati on  that  the  manufacturer's  documentati on  i ncludes  gu idance  for  
implementi ng  a common  reference  system .  

G.1 7.5.8  Radar,  radar tracks,  and  AIS  information  

(See  G . 6. 2. 1 )  

Where  the  capabi l i ty for  d isplaying  radar i n formation  and/or AIS  in formation  i s  provided,  i n  
add i t i on  to  the  requ i rements  of  I EC 62288  for radar d isplays  and  presen tation  of  target  
i n formation ,  and  i n  add i t i on  6. 8. 1 5. 1  and  6 . 1 3,  conf i rm  by observation  that  the  radar image  
overlay,  tracked  target  i n formation ,  AIS  i n formation  and  other added  navigati onal  i n formation  
can  be  removed  by s ing le  operator  act ion .  

G.1 7.5.9  Load ing  of  corrupted  data  

(See  G . 3 . 5)  

Load  an  example  of  corrupted  RNC test  data.  Confi rm  by observati on  that  the  EUT provides  
the  appropriate  warn ing .  

Load  the  RNC test  data set.  En ter an  example  of  corrupted  update.  Confi rm  by observation  
that  EUT reception  process  i s  term inated  and  the  update  i s  f l agged  as  i nval i d .  Confi rm  by 
observation  that  the  user  i s  i n formed  of  the  corruption .  

G.1 7.5.1 0  Au tomatic  updates  

G .1 7.5.1 0.1  Receipt  – Instal lation  and  appl ication  

(See  G . 3 . 5)  

Confi rm  by observation  that  the  system  can  receive  updates  via  CDROM and  from  any other 
i n terface  or data s torage  med ia that  are  provided  wi th  the  ECDIS  for  that  purpose.  

a)  Appl y the  test  update  number 1  to  the  relevant  RNC.  

b)  I denti fy the  i ssu ing  au thori ty of  the  update.  Conf i rm  by observati on  that  th i s  conforms  wi th  
the  corresponding  i den ti f i er  of  the  RNC.  

c)  Attempt to  l oad  an  improperl y sequenced  update;  con fi rm  by observati on  that  the  update  
i s  rej ected  and  that  a  warn ing  i s  g i ven  to  the  user.  

d )  Attempt to  l oad  an  update  re lated  to  a  newer ed i t i on  of  the  RNC;  confi rm  by observati on  
that  the  update  i s  rejected  and  the  user  i s  i n formed  that  a  newer ed i t i on  i s  avai lable.  
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e)  Attempt  to  load  an  update  related  to  an  o l der ed i t i on  of  the  RNC;  confi rm  by observati on  
that  the  update  i s  rejected  and  the  user i s  i n formed  that  the  update  belongs  to  a previous  
ed i t ion .  

G.1 7.5.1 0.2  Display – Show and  veri fy 

(See  G . 3 . 4,  G . 3 . 5,  G . 4. 2)  

Confi rm  by observati on  that  the  ed i t i on  date/update  number i s  d isplayed  on  request.  

Confi rm  by observation  that  the  contents  of  the  updates  have  been  incl uded  i n  the  SRNC,  by 
d isplaying  the  SRNC con tents  and  h i gh l i gh ting  updates  or by some other means  al lowing  the  
mariner to  veri fy that  the  updates  have  been  i ncluded  i n  the  SRNC.  

Confi rm  by observati on  that  off ic ial  RNC  updates  can  be  d is t ingu ished  from  local  updates.  

Confi rm  by observation  that,  once  accepted ,  i n tegrated  updates  are  i nd isti ngu ishable  from  
RNC data.  

Appl y an  update  to  the  SRNC,  d isplay i t,  and  then  manual l y annotate  i t  as  re j ected  by the  
mariner,  conf i rm  by observation  that  i t  i s  not  possible  for the  mariner to  reject  an  offi cial l y 
i ssued  update  by om i tt i ng  i ts  appl ication  en ti re l y.  

G.1 7.5.1 0.3  Records  

(See  G . 4. 2)  

Appl y tests  i n  al l  EUT operating  modes,  i . e .  rou te  plann ing  and  rou te  mon i toring .  

Confi rm  by observation  that  the  fo l l owing  summary report  i n formation  i s  avai lable  for each  
RNC:  

a)  RNC number and  chart  i den ti f i er  i f  d i fferent  from  RNC;  

b)  RNC ed i t ion  date;  

c)  l i s t  of  correcti ons  appl ied  subsequen t  to  the  ed i t ion  date;  

d )  updates  and  update  numbers;  

e)  date  and  t ime  of  the i r  appl icati on/rej ection ;  and  

f)  any anomal ies  encountered  during  appl ication .  

G.1 7.5.1 1  Manual  updates  

(See  G . 4. 2)  

Using  the  RNC  test  data set,  conf i rm  by observation  that  the  fo l lowi ng  manual  update  
procedures  can  be  carried  ou t  and  that  the  update  i s  d is t ingu ishable  from  RNC data.  

a)  Add  a  new poin t  and  restricted  area featu res,  locati ng  them  at  selected  pos i t i ons.  

b)  Annotate  an  exist ing  feature  as  being  deleted.  

c)  Check to  see  that  any update  text  i n formation  re levant  to  the  new cond i t i on  and  to  the  
source  of  the  update  and  entered  by the  mari ner i s  recorded  by the  system .  Confi rm  by 
observation  that  th is  update  can  be  re-d isplayed  on  demand .  

d )  Confi rm  by observati on  that  manual  updates  are  d ist i ngu ishable  from  RNC data.  

e)  Confi rm  by observation  that  any manual  updates  removed  from  the  d i splay are  retained  
and  can  be  d isplayed  i n  a  fu tu re  review.  

G.1 7.5.1 2  Sel f-tests  of  major  functions  

(See  C lause  G . 1 3 )  
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Perform  tests  of  the  major functions  wh ich  are  supported  by the  EUT.  Con fi rm  by observati on  
that  the  EUT provides  appropriate  d isplay i n formation  and  i nd icati ons.  

S imu late  the  fo l lowing  i n terface  mal functions  ( i ncl ud ing  for  radar  i f  provided  for) :  

a)  i n terruption  of  i npu t  i n terface  ( loss  of  s i gnal ) ;  

b)  i nval i d  i n formation  from  i nou t  i n terface  (s tatus) ;  

c)  phys ical  breakdown  of  sensor  connecti on .  

d )  phys ical  breakdown  or  shu tdown  of  a  test  LAN  in formation  receiver (e . g .  a  VDR) .  

Confi rm  by observation  that  the  system  provides  su i table  alerts  or  i nd ication  of  system  
mal functi on  aris ing  from  fai l u res.  

G.1 7.5.1 3  LOP posi tion  f ix  

(See  G . 1 0 . 6)  

Manual l y en ter bearing  data for one  LOP and  d istance  data for a  second  LOP.  Confi rm  by 
observati on  that  a  means  or method  i s  provided  to  manual l y en ter beari ng  and  d is tance  data 
for l i nes-of-posi t ion  (LOP)  and  that  th is  data i s  t ime-stamped  when  i t  i s  en tered .  

a)  Confi rm  by observation  that  LOP data (range  or beari ng ,  t ime,  source)  can  be  presented  
both  alphanumerical l y and  g raph ical l y.  

b)  Confi rm  by anal yt i cal  evaluati on  that  an  i n i t i al  f i x  based  on  two  LOPs  selected  by the  
operator  i s  provided .  

c)  En ter data for a  th i rd  LOP,  6  m in  l ater.  Confi rm  by anal ytical  evaluati on  that  a  means  or  
method  i s  provided  to  transfer LOPs  observed  at  d i fferent  t imes  to  the  t ime  of  the  most  
recen t  LOP,  extrapolated  forward  i n  t ime  us i ng  presen t  head ing  and  speed .  

d )  Confi rm  by anal yti cal  evaluati on  that  a  pos i t i on  f i x  based  on  th ree  or more  LOPs  selected  
by the  operator i s  provided .  

e)  Confi rm  by observati on  that,  when  a pos i t i on  f i x  i s  accepted  by the  operator,  the  plotted  
pos i t ion  i s  i nd icated  g raph ical l y on  the  d isplay.  Conf i rm  by observation  that  pos i ti on  p lots  
i nd icate  the  t ime,  source  of  data  used  and  the  type  of  p lot,  i n  the  case  of  estimated  
pos i t ion  or  dead-reckoned  pos i t i on  plot  (EP  or  DR)  and  compl y wi th  I EC 62288  for the  
presentation  of  colours  and  symbols .  

f)  Confi rm  by i nspection  of  recorded  data that  the  pos i t i on  f i x  data and  the  associated  LOP  
data ( range  or beari ng ,  t ime,  source,  and  any t ime  transfer appl i ed)  were  au tomatical l y 
recorded  and  can  be  reproduced  from  the  data log .  Refer  to  G . 1 7. 6. 5.  

g )  Veri fy that  the  g raph ic  symbols  for LOP bearing  and  LOP d istance  comply wi th  IEC  62288.  

h )  Veri fy that  that  the  g raph ic  symbols  for  pos i t i on  p lots  compl y wi th  I EC  62288.  

i )  Confi rm  by anal yti cal  evaluati on  that  a  means  or  method  i s  provided  to  use  the  resu l t i ng  
pos i t ion  as  a  pos i t i on  update  during  dead-reckon ing  operati on .  

j )  Confi rm  by i nspection  that  the  user manual  suppl ied  wi th  the  equ ipment  i ncludes  gu idance  
on  use  of  LOPs  for calcu lati on  of  pos i t i on  f i xes.  

G.1 7.5.1 4  Operational  area  

(See  G . 1 6. 6)  

RNC charts  between  lati tude  85°N  and  85°S  i s  veri f i ed  by conformance  to  5 . 1 0.  

Confi rm  by i nspecti on  of  documented  evidence  that  the  manu facturer has  declared  i n  the  user  
manual  the  operational  area of  the  ECDIS  operati ng  i n  the  RCDS mode.  

I f  the  declared  operational  area extends  beyond  l ati tude  85°  then :  

a)  ENC charts  beyond  lat i tude  85°  i s  veri f ied  by conformance  to  6 . 5. 1 ;  
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b)  con fi rm  by anal ytical  evaluation  that  a  chart  projection  type  su i table  for navigation  i n  
h igher lat i tudes  i s  provided .  Confi rm  by i nspecti on  of  documen ted  evidence  that  the  user  
manual  s tates  the  proj ecti on  types  provided  and  describes  the  user i n terface  i nvolved  i n  
trans i t i on i ng  from  one  projection  type  to  another;  

1 )  use  charts  avai lable  and  conf i rm  by observati on  that  functi ons  such  as  rou te  plann ing ,  
rou te  mon i tori ng ,  e tc.  are  operative  beyond  lati tude  85° ;  

2)  p lan  a  rou te  us ing  scenario  4  as  described  i n  Annex  I  and  save  the  rou te.  Confi rm  by 
observation  that  d istances  of  the  rou te  compl y wi th  those  noted  in  Annex  I  and  that  no  
d istorti ons  are  vis ible .  Confi rm  by observation  that  the  rou te  pass  though  the  
i n termed iate  po in ts  between  waypoin ts  1  and  2 ;  

3)  i f  there  i s  a  maximum  lati tude  l im i t  for  the  EUT,  con fi rm  by observati on  that  an  alert  
(cau tion)  i s  provided  when  the  mon i tored  rou te  fal ls  wi th in  a reg ion  beyond  the  
maximum  lati tude;  

4)  re load  the  rou te  of  scenario  4  and  s tart  mon i tori ng  the  rou te  wi th  the  f i rst  waypoin t.  
Confi rm  by observati on  that  al l  waypoin t  changes,  bearings  and  d i stances  are  
calcu lated  and  d isplayed  correctl y du ring  rou te  mon i toring ;  

5)  conf i rm  by observation  that  the  alert  requ i remen ts  that  appl y to  safety contour and  for  
areas  for wh ich  special  cond i t i on  exis t  are  also  implemented  for charted  objects  wh ich  
i nclude  spatial  poi n ts  beyond  the  maximum  lati tude  at  wh ich  the  ECDIS  i s  fu l l y 
functi onal ;  

6)  Repeat  tests  1  to  4  above  for  each  projection  type  provided  by the  ECDIS;  

c)  use  charts  and  confi rm  by observation  that  accuracy of  LOP,  VRM,  EBL,  etc.  
measurements  are  wi th i n  the i r  to lerances;  

1 )  Use  tables  avai lable  i n  the  Annex  P .  Select  3  test  cases  from  each  table  for each  
navigati on  too l  provided  by the  EUT and  conf i rm  by observation  that  the  accuracy of  
range  and  bearing  measurements  re lat i ve  to  charted  data of  IHO S-64  scenario(s)  
us ing  the  tools  provided  by the  ECDIS  (VRM,  EBL,  ERBL,  etc. )  i s  wi th in  1  % or 30  m  
wh ichever  i s  g reater  for  d istances  and  wi th in  1 °  for  beari ngs.  

2)  Perform  tests  described  i n  6. 9 .7  i n  a  reg ion  above  85°  l at i tude;  

d )  when  presen tation  of  radar tracked  target  data or  AIS  i n formation  i s  provided ,  use  tables  
avai lable  i n  the  Annex  P,  set  radar s imu lator for 3  test  cases  from  each  table,  set  charted  
symbol  for  the  se lected  test  cases  and  confi rm  by observati on  that  pos i t i ons  and  speed  
vectors  when  compared  wi th  the  d isplayed  chart,  match  i n  scale,  orien tati on ,  proj ecti on  
and  accuracy,  wi th i n  the  to lerances  defi ned  i n  I EC  62388;  

e)  when  presen tation  of  radar overlay image  i s  provided ,  use  tables  avai lable  i n  the  Annex P ,  
set  radar s imu lator  for 3  test  cases  from  each  table,  set  charted  symbol  for  the  se lected  
test  cases  and  confi rm  by observati on  that  pos i ti ons  and  speed  vectors ,  when  compared  
wi th  the  d isplayed  chart,  match  i n  scale,  ori entati on ,  projection  and  accuracy,  wi th i n  the  
to lerances  defi ned  i n  I EC  62388.  

G.1 7.5.1 5  External  removable media  

(See  G . 1 6. 7)  

Use a USB-memory st i ck contain ing  an  au to-run  executable  modu le .  Con fi rm  by observation  
that  the  ECDIS refuses  to  execu te  the  au to-run .  

G.1 7.6  Operational  requ irement  

G .1 7.6.1  Ergonomic  principles  

Confi rm  that  the  EUT fol l ows  the  ergonom ic  pri nciples  in  MSC/Ci rc. 982  taking  in to  accoun t  
the  gu idance  g iven  i n  I EC  62288.  

G.1 7.6.2  Route plann ing  

(See  G . 1 0 . 2. )  
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For the  rou tes  to  be  p lanned  as  described  below,  the  fo l l owing  general  gu idel i nes  appl y:  

1 )  at  l east  one  l eg  shal l  come close  enough  to  a mariner en tered  po in t  that  the  
au tomatic  alarm ,  warn ing  or  cau ti on  wou ld  be  i n i t i ated;  

2)  at  l east  one  l eg  shal l  cross  a  mariner-en tered  l i near feature;  

3)  at  least  one  l eg  shal l  cross  the  boundary of  a  mariner-entered  area featu re;  

4)  at  l east  one  l eg  of  the  rou te  shal l  be  planned  th rough  an  area of  the  RNC test  data at  
a  d i fferent  scale.  The  ad jo in ing  RNC shal l  be  l oaded  au tomatical l y when  plann ing  
th rough  the  area;  

5)  at  l east  one  l eg  of  the  rou te  shal l  be  planned  through  a  chartlet  area of  the  RNC test  
data set.  The  chart let  shal l  be  loaded  au tomatical l y when  p lann ing  th rough  the  area;  

6)  each  l eg  shal l  be  p lanned  wi th  an  appropriate  off- track l im i t  ( for  example  1 00  m ) ;  

7)  course  changes  shal l  be  made,  both  to  s tarboard  and  port,  between  d i fferent  l egs  of  
the  rou te  and  shal l  vary from  5°  up  to  1 75° ;  

8)  the  l eng th  of  the  l egs  shal l  vary from  0, 5  NM  to  at  least  3  NM  wi th  a  total  l eng th  of  at  
l east  25  NM ;  

9)  p lanned  speed  shal l  vary between  5  kn  and  1 5  kn ;  

1 0)  the  planned  rou te  shal l  cross  at  least  3  RNCs.  Where  the  appropriate  RNC service  or  
services  suppl ies  RNCs  based  on  d i fferen t  chart  datums,  the  planned  rou te  shal l  
i ncl ude  at  l east  two  d i fferen t  chart  datums;  (see  G . 1 7. 1 )  

1 1 )  the  p lanned  rou te  shal l  en ter  an  area where  ENC data are  avai lable.  

Perform  the  fo l l owing :  

a)  conf i rm  by observati on  that  the  d isplayed  i n formation  for rou te  plann ing ,  rou te  mon i toring  
and  supplementary navigati on  tasks,  such  as  pi l o tage  or  chart  work i s  avai lable;  

b)  p lan  a  rou te  wh ich  uses  at  l east  1 0  waypoin ts:  

1 )  conf i rm  by observati on  that  the  rou te  can  be  planned  us i ng  both  strai gh t  and  cu rved  
segments;  

2)  conf i rm  by observati on  that  the  planned  rou te  can  be  saved.  

c)  retrieve  the  p lanned  rou te  and  confi rm  by observati on  that  one  can  plan  an  al ternative  
rou te  as  fo l l ows:  

1 )  add  th ree  waypoin ts ;  

2)  de lete  th ree  waypoin ts ;  

3)  change  pos i ti on  of  two  waypoin ts ;  

4)  change  order  of  two  waypoin ts ;  

5)  save  the  al ternative  rou te;  

d )  p lan  complex  tracks  us ing  scenarios  2  and  3  as  decribed  in  Annex  I  and  save  the  tracks.  
Confi rm  by observati on  that  track d is tances  compl y wi th  those  noted  in  Annex I  and  that  
no  d is torti ons  are  vis ib le;  

e)  con fi rm  by observati on  that  there  i s  an  i nd ication  showing  that  the  EUT is  operating  i n  the  
RCDS mode.  

G.1 7.6.3  Route mon i toring  

(See  G . 1 0 . 3 )  

For rou te  mon i toring ,  the  fo l l owing  general  g u idel i nes  appl y:  

1 )  i n i t ial i ze  s imu lator  at  the  start ing  pos i t i on  for  the  p lanned  rou te;  

2)  se lect  RNC and  select  the  rou te;  

3)  the  rou te  shal l  be  planned  through  an  area covered  by the  RNC  test  data set;  

4)  carry ou t  rou te  mon i tori ng  us ing  the  se lected  rou tes  and  start i ng  at  the  f i rs t  waypoin t  of  
the  rou te;  
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5)  at  l east  one  l eg  shal l  cross  a  mari ner-entered  l i near featu re;  

6)  at  l east  one  l eg  shal l  cross  a  mari ner-entered  area feature;  

7)  at  l east  one  l eg  shal l  come close  enough  to  a mariner-entered  poin t  that  the  au tomatic  
alarm ,  warn ing  or  cau tion  wou ld  be  i n i t i ated ;  

8)  at  l east  one  leg  shal l  en ter an  area where  ENC data are  avai lable  and  an  i nd icati on  of  
"ENC data avai lable"  shal l  be  tri ggered.  

Perform  the  fo l l owing :  

a)  operate  the  own  sh ip  posi t i on  function ,  and  confi rm  by observati on  that  the  d isplay shows  
own  sh ip’s  pos i ti on ;  

b)  short l y before  the  vessel  en ters  an  area for wh ich  an  alarm ,  warn ing  or cau tion  based  on  
a  mariner en tered  featu re  wi l l  be  re leased,  perform  the  fo l l owing  acti ons:  

1 )  d i splay a sea area ahead  of  sh ip’s  pos i t i on  and  ou ts i de  present  d i splay ( l ook ahead) ;  

2)  conf i rm  by observati on  that  the  appropriate  alerts/i nd icati ons  are  provided ;  

3)  return  to  own  sh ip’s  pos i t i on  by a s i ng le  operator acti on  and  confi rm  by observati on  
that  th is  takes  no  more  than  5  s .  

c)  con fi rm  by observati on  that  an  alarm ,  warn ing  or cau tion  i s  re leased  each  time  the  vessel  
i s  go ing  to  cross  the  boundary of  a  mari ner en tered  feature,  wi th in  th e  t ime  speci f ied  by 
the  mariner;  

d )  se lect  an  RNC of  a  smal ler  scale  than  that  of  c)  bu t  coveri ng  the  same area.  Simu late  
cross ing  over the  mari ner en tered  featu re  referred  to  i n  c) .  Confi rm  by observation  that  an  
alarm ,  warn ing  or  cau tion  i s  generated  by the  EUT;  

e)  us ing  the  RNC test  data set:  

1 )  s imu late  own  sh ip’s  movement  from  an  area covered  by one  RNC  i n to  an  ad j o in i ng  
area covered  by another RNC.  Conf i rm  by observation  that  each  re-draw wh ich  occurs  
un t i l  the  d isplay i s  whol l y  wi th i n  the  d i fferen t  scale  area i s  completed  i n  l ess  than  5  s ;  

2)  se lect  the  d isplay of  an  area not  currentl y d i splayed ,  at  least  1 0  NM  from  own  sh ip  
pos i t ion  and  wh ich  i s  covered  by RNC data at  a  scale  d i fferent  from  the  one  i n  use.  
Confi rm  by observati on  that  the  o l d  d isplay i s  main tai ned  from  the  start  of  the  
regeneration  un ti l  the  s tart  of  re-draw of  the  new d isplay.  Confi rm  by observation  that  
an  i nd icati on  i s  g i ven  i f  the  regeneration  t ime  i s  more  than  5  s ;  

3)  s imu late  deviat ion  from  i n tended  track and  confi rm  by observation  that  the  off- track 
alarm  is  released ;  

4)  conf i rm  by observati on  that  a  warn ing  i s  re leased  each  time,  wi th i n  the  t ime  or  
d i stance  speci f i ed ,  when  a cri t ical  po in t  has  been  reached  by or i s  abeam  of  the  sh ip;  

5)  d isplay the  al ternati ve  rou te  and  confi rm  by observati on  that  i t  i s  clearl y d i sti ngu ishable  
from  the  se lected  rou te.  Change  to  the  al ternati ve  rou te  and  confi rm  by observati on  
that  th is  becomes  the  se lected  rou te;  

6)  conf i rm  by observation  that  one  can  mod i fy the  se lected  rou te  by add ing  a new 
waypoin t;  

7)  se lect  an  au tomatic  t ime  i n terval ,  wi th in  a range  of  1  m in  to  1 20  m in ;  s imu late  the  
vessel ’s  movement,  and  confi rm  by observati on  that  the  time  l abels  are  d isplayed .  
Confi rm  by observati on  that  t ime  labels  may also  be  en tered  manual l y;  

8)  s imu late  own  sh ip’s  movement  from  an  area covered  by an  RNC i n to  an  area where  
ENC data are  avai lable.  Confi rm  by observati on  that  the  EUT i nd icates  that  the  ENC  
data are  avai lable.  

f)  conf i rm  by observati on  that  there  i s  an  i nd ication  showing  that  the  EUT i s  operati ng  i n  the  
RCDS mode;  

g )  re load  the  complex  rou te  of  scenario  2  and  start  mon i tori ng  the  rou te  wi th  the  f i rst  
waypoin t.  Confi rm  by observation  that  al l  waypoi n t  changes,  beari ngs  and  d istances  are  
calcu lated  and  d isplayed  correctl y during  rou te  mon i toring ;  
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h )  re load  the  complex rou te  of  scenario  3  and  start  mon i tori ng  the  rou te  wi th  the  f i rst  
waypoin t.  Confi rm  by observation  that  al l  waypoi n t  changes,  bearings  and  d istances  are  
calcu lated  and  d isplayed  correctl y during  rou te  mon i toring ;  

i )  conf i rm  by anal yti c  evaluation  that  the  system  al lows  selection  of  a  rou te  for mon i toring  
on l y when  the  rou te  has  been  checked  that  rad ius  of  p lanned  tu rns  al l ow each  tu rn  to  
complete  before  the  next  tu rn .  

G.1 7.6.4  Twelve hour log  

(See  G . 1 0 . 7)  

For voyage  record ing ,  a  separate  test  rou te  plan  shal l  be  made.  The  rou te  p lan  shal l  be  
des igned  as  a  l oop.  I t  shal l  be  poss ible  for  the  s imu lator  to  carry ou t  th is  test  au tomatical l y.  

Conti nue  to  run  the  test  for  1 2  h .  Duri ng  th is  peri od,  attempts  shou ld  be  made to  manual l y ed i t  
the  l og .  Confi rm  by observati on  that  th is  i s  not  possible .  At  the  end  of  the  twelve-hour peri od ,  
anal yze  the  EUT l og  accord ing  to  the  procedures  i n  the  operati ng  manual  and  confi rm  by 
observati on  that  the  resu l ts  compl y wi th  the  test  carri ed  ou t.  

Confi rm  by observati on  that  the  record  for the  previous  1 2  h  i ncl ud ing  al l  the  i tems  defi ned  i n  
G . 1 0. 7  i s  s tored  and  avai lable  on  demand.  Confi rm  by observati on  that  chart  data accord ing  
to  G . 1 0. 7  i s  s tored  in i t i al l y and  for  each  change.  

G.1 7.6.5  Voyage record  

(See  G . 1 0 . 7)  

Confi rm  by observation  that  the  EUT records  the  track for the  en t i re  voyage,  wi th  t ime  marks 
at  i n tervals  not  exceeding  4  h ,  i ncl ud ing  the  i tems  l i s ted  i n  G . 1 0. 7.  

Confi rm  by observati on  that  the  record  for  the  previous  1 2  h  and  the  voyage  track,  once  
recorded,  can  be  preserved ,  and  that  i t  i s  not  possible  to  man ipu late  or  change  the  recorded  
i n formation .  

G.1 8 RNC test  data set  

The l atest  vers ions  of  the  RNC test  data sets  are  avai lable  from  the  I n ternat ional  
H ydrograph ic  Organ ization  at  h ttp: //www. iho. i n t .  

 

http://www.iho.int/
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Annex H  
(normative)  

 
Alerts  and  ind ications in  the RCDS mode of operation  

 

Table  H . 1  describes  the  alerts  and  i nd icati ons  g i ven  i n  Table  1  of  Append ix  7  of  IMO  
resolu ti on  MSC.232(82)  updated  for  the  alert  class i f icati on  of  Append ix  5  of  IMO 
MSC.252(83) .  

Table  H . 1  – Alerts  and  ind ications  in  the RCDS mode of  operation   

Clause/Subclause  Requ i rement  Category I n formation  

G. 1 0. 3  (1 1 . 4. 5)  Alarm A Deviation from route 

G. 1 0. 4  (1 1 . 4. 8)  Warning B Position system failure 

G. 1 0. 3  (1 1 . 4. 9)  Warning A Approach to critical point 

G. 1 0. 4  (1 1 . 4. 1 0 )  Warning or 
permanent  
indication 

B Different geodetic datum 

G. 1 0. 4  (1 1 . 4. 1 4)  Permanent  
i nd i cat i on  

n /a  Manual  pos i t i on  ad justment  

G . 1 0. 4  (1 1 . 4. 1 5. 2)  I nd i cat i on  n /a  D i screpancies  i n  pos i t i on  

G . 1 0. 3  (1 1 . 4. 1 7)  Alarm,  warning or 
caution as selected 
by mariner 

A Approach to mariner entered feature,  for 
example area,  line  

G. 1 3  ( 1 3 . 2)  Warning B Malfunction of ECDIS operating in the 
RCDS mode 

G.3  (5. 1 3)  Permanent  
Indication 

n/a ECDIS operating in the RCDS mode 

G.4  I nd i cat i on  n /a  Datum  sh i ft  not  known  

G . 5  (6. 1 )  Permanent  
Indication 

n/a Larger scale information available,  
underscale or overscale 

G.5  (6. 2)  Permanent  
Indication 

n/a Larger scale RNC available for the area of 
the vessel 

G.6. 1  (7. 3)  Permanent  
Indication 

n/a Different reference system between ECDIS 
and added navigational information 

G.7  (8. 5)  Indication n/a No RNC at a scale appropriate for 
navigation 

G. 1 0. 4  (1 1 . 4. 1 0 )  Permanent  
Indication 

n/a Datum of position different from WGS-84 or 
PE-90 

G. 1 3  ( 1 3 . 2)  Warning B Malfunction of ECDIS 

G. 1 3  ( 1 3 . 1 )  Indication n/a System test failure 
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Annex I  
(normative)  

 
Scenario  defin i tions  and  plots  

 

I . 1  Overview 

This  annex describes  i n  Scenarios  1  to  4  the  rou tes  requ i red  for  the  tests  of  the  EUT.  

NOTE  The  data  for  the  scenari os  have  been  recalcu l ated  from  the  data g i ven  i n  I EC  61 1 74: 2001  (second  

ed i t i on ) 2.  The  cal cu lati ons  assumed  a spheroid .  These  cal cu lat i ons  assume  an  e l l i psoi d  wh i ch  ag rees  wi th  
WGS 84.  D i stances  are  approximately  from  wheel ‐over po i n t  to  whee l ‐over poi n t  a l ong  the  cu rved  t rack (s i nce  
accurate  val ues  are  sh i p  dependen t) .  

Al l  numeric  values  are  from  WOL to  WOL,  see  Fi gure  I . 1  be low.  

 

Figure I . 1  – Defin i t ion  of  elements of  route  

___________ 

2 I EC  61 1 74:2001 ,  Maritime navigation and radiocommunication equipment and systems – Electronic chart 
display and information system (ECDIS) – Operational and performance requirements,  methods of testing and 
required test results  

IEC 

 

WP 2

WP 3

WP 1

D1 = WP 1 – GP1

WOL 1

GP1

D2 = GP1  -  GP2

GP 2

WP 4

WP 5

WOL 2

WOL 3

GP 3

D3 = GP2  -  GP3

D4 = GP3  -  WP5

WOL – Wheel over line

GP – Geometrical  point,  rad ii  starts 

WP  -  Way poin t

D – Distance to be calculated
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I .2  Scenario  1 :  

Rhumb Li ne/Great  C i rcle  At lantic  Track (see  Fi gure  I . 2  Boston  to  Rotterdam ) .  

Waypoin t  No.  Lati tude  Long i tude  Track 
°  

Di stance  
NM  

Rad ius  
NM  

001  42°20, 639’  N  071 °00, 786’  W  1 32, 0  0 , 7   

002  42°20, 090’  N  070°59, 964’  W  1 1 2, 1  0 , 4  1 , 0  

003  42°1 9, 940’  N  070°59, 465’  W  087, 0  1 , 4  1 , 0  

004  42°20, 01 5’  N  070°57, 525’  W  063, 7  0 , 9  1 , 0  

005  42°20, 429’  N  070°56, 397’  W  026, 7  1 , 8  1 , 0  

006  42°22, 01 1 ’  N  070°55, 325’  W  065, 9  1  1 , 0  

007  42°22, 380’  N  070°54, 21 0’  W  079, 6  4, 9  1 , 0  

008  42°23, 275’  N  070°47, 663’  W  065, 2  9 , 5  1 , 0  

009  42°27, 287’  N  070°35, 953’  W  088, 2  1 26, 4  1 , 0  

01 0  42°31 , 223’  N  067°44, 61 6’  W  085, 4  272, 9  1 , 0  

01 1  42°53, 045’  N  061 °34, 463’  W  065, 3  202, 7  1 , 0  

01 2  44°1 7, 923’  N  057°20, 346’  W  067, 1  307, 8  1 , 0  

01 3  
 

G reat  c i rcl e  
approximati on  

46°1 7, 898’  N  
 
48°46, 606’  N  
50°04, 547’  N  
50°28, 684’  N  
50°00, 935’  N  

050°37, 294’  W  
 
40°00’          W  
30°00’          W  
20°00’          W  
1 0°00’          W  

067, 1  
 
075, 0  
082, 5  
090, 0  
098, 0  

1 761  1 , 0  

01 4  49°38, 074’  N  006°25, 031 ’  W  084, 5  1 47, 4  1 , 0  

01 5  49°52, 252’  N  002°37, 903’  W  074, 5  1 44, 2  1 , 0  

01 6  50°30, 788’  N  000°59, 1 06’  E  049, 8  1 8, 3  1 , 0  

01 7  50°42, 637’  N  001 °21 , 1 52’  E  01 6, 3  1 3 , 0  1 , 0  

01 8  50°55, 1 40’  N  001 °26, 929’  E  038, 2  1 9, 6  1 , 0  

01 9  51 °1 0, 551 ’  N  001 °46, 1 64’  E  041 , 6  1 5, 6  1 , 0  

020  51 °22, 252’  N  002°02, 706’  E  041 , 7  46, 7  1 , 0  

021  51 °57, 1 45’  N  002°52, 725’  E  085, 0  1 3 , 2  1 , 0  

022  51 °58, 304’  N  003° 1 3, 980’  E  082, 4  24, 7  1 , 0  

023  52°01 , 567’  N  003°53, 769’  E  1 1 2, 1  7 , 2  1 , 0  

024  51 °58, 858’  N  004°04, 605’  E     

D i stances  avai l abl e  i n  the  tabl e  are  based  on  zero  “advance  and  transfer”  or  “ forward i ng  d i s tance”.  
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Figure I .2  – Route  for scenario  1  

I .3  Scenario  2:  

Complex  track at  0/0  (see  Fi gure  I . 3) .  

Waypoin t  No.   Lati tude  Long i tude  Track  
°  

Di stance  
NM  

Rad ius  
NM  

001  00°01 , 000’  S  000°01 , 000’  W  000, 0  1 , 4   

002  00°01 , 000’  N  000°01 , 000’  W  090, 0  1 , 9  0 , 60  

003  00°01 , 000’  N  000°01 , 000’  E  31 5, 0  1 , 2  0 , 20  

004  00°02, 000’  N  000°00, 000’  E  225, 2  0 , 9  0 , 20  

005  00°01 , 000’  N  000°01 , 000’  W  1 35, 0  2 , 7  0 , 60  

006  00°01 , 000’  S  000°01 , 000’  E  270, 0  1 , 5  0 , 20  

007  00°01 , 000’  S  000°01 , 000’  W  045, 0  1 , 9  0 , 20  

008  00°01 , 000’  N  000°01 , 000’  E  1 80, 0  2 , 0  0 , 40  

009  00°01 , 000’  S  000°01 , 000’  E     

D i stances  avai l abl e  i n  the  tabl e  are  based  on  zero  “advance  and  transfer”  or  “ forward i ng  d i s tance”.  

IEC 
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Figure I .3  – Route  for scenario  2  
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I .4  Scenario  3:  

Complex  track at  0/1 80  (see  Fi gure  I . 4) .  

Waypoin t  No.  
 

Lati tude  Long i tude  Track 
°  

Distance  
NM  

Rad ius  
NM  

001  00°03, 000’  S  1 79°57, 000’  W  000, 0  5, 0   

002  00°03, 000’  N  1 79°57, 000’  W  270, 0  4, 6  1 , 00  

003  00°03, 000’  N  1 79°57, 000’  E  045, 0  3 , 2  0 , 80  

004  00°06, 000’  N  1 80°00, 000’  W  1 35, 0  3 , 3  1 , 00  

005  00°03, 000’  N  1 79°57, 000’  W  225, 0  6, 9  1 , 50  

006  00°03, 000’  S  1 79°57, 000’  E  090, 0  4, 0  1 , 0  

007  00°03, 000’  S  1 79°57, 000’  W  31 5, 0  5, 3  0 , 80  

008  00°03, 000’  N  1 79°57, 000’  E  1 80, 0  5 , 9  1 , 25  

009  00°03, 000’  S  1 79°57, 000’  E     

D i stances  avai l abl e  i n  the  tabl e  are  based  on  zero  “advance  and  transfer”  or  “forward i ng  d i s tance”.  

 

 

Figure I .4  – Route  for scenario  3  
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I .5  Scenario  4:  

Complex  track at  North  Pole  (see  Figure  I . 5) .  

Waypoin t  No.  
 

Lati tude  Long i tude  Tracka  
°  

Di stance  
NM  

Rad ius  
NM  

001  84°00, 000’  N  090°00, 000’  W     

85°00, 000’  N  090°00, 000’  W   60 , 30   

Orthodrom ic  
approximati on  

86°00, 000’  N  
87°00, 000’  N  
88°00, 000’  N  

090°00, 000’  W  
090°00, 000’  W  
090°00, 000’  W  

 60 , 31  
60, 31  
60, 31  
1 20, 1 2  

 

361 , 35   

002  90°00, 000’  N  000°00, 000’  W    0 , 50  

Orthodrom ic  
approximati on  

89°59, 500’  N  
89°59, 000’  N  
89°58, 600’  N  
89°58, 250’  N  

1 80°00, 000’  W  
1 80°00, 000’  W  
1 80°00, 000’  W  
1 80°00, 000’  W  

 0 , 79  
0 , 50  
0 , 40  
0 , 40  

 

2 , 09   

003  89°57, 000’  N  1 80°00, 000’  W    0 , 50  

Orthodrom ic  
approximati on  

89°57, 690’  N  
89°57, 804’  N  
89°57, 804’  N  
89°57, 695’  N  

1 58°20, 000’  W  
1 50°00, 000’  W  
1 20°00, 000’  W  
1 1 2°00, 000’  W  

 1 , 1 8  
0 , 35  
1 , 1 4  
0 , 35  

 

3 , 02   

004  89°57, 000’  N  090°00, 000’  W    0 , 50  

Orthodrom ic  
approximati on  

89°58, 250’  N  
89°58, 750’  N  
89°59, 250’  N  
89°59, 750’  N  

090°00, 000’  W  
090°00, 000’  W  
090°00, 000’  W  
090°00, 000’  W  

 1 , 23  
0 , 50  
0 , 50  
0 , 75  

 

2 , 98   

005  90°00, 000’  N  090°00, 000’  W    0 , 50  

Orthodrom ic  
approximati on  

89°59, 750’  N  
89°59, 250’  N  
89°58, 750’  N  
89°58, 250’  N  

090°00, 000’  E  
090°00, 000’  E  
090°00, 000’  E  
090°00, 000’  E  

 0 , 25  
0 , 50  
0 , 50  
0 , 55  

 

1 , 80   

006  89°57, 000’  N  090°00, 000’  E    0 , 50  

1 , 20   

Orthodrom ic  
approximati on  

89°57, 695’  N  
89°57, 804’  N  
89°57, 804’  N  
89°57, 344’  N  

068°00, 000’  E  
060°00, 000’  E  
030°00, 000’  E  
008°00, 000’  E  

 0 , 33  
1 , 1 4  
1 , 07  

 

3 , 74   

007  89°57, 000’  N  000°00, 000’  E    0 , 50  

Orthodrom ic  
approximati on  

89°57, 326’  N  
89°57, 804’  N  
89°57, 804’  N  
89°57, 695’  N  

007°30, 000’  W  
030°00, 000’  W  
060°00, 000’  W  
068°00, 000’  W  

 0 , 78  
1 , 06  
1 , 1 4  
0 , 34  
3 , 34  

 

008  89°57, 000’  N  090°00, 000’  W    0 , 50  

1 , 23   
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Waypoin t  No.  
 

Lati tude  Long i tude  Tracka  
°  

Di stance  
NM  

Rad ius  
NM  

Orthodrom ic  
approximati on  

89°58, 250’  N  
89°58, 750’  N  
89°59, 250’  N  
89°59, 750’  N  

89°59, 750’  N  
89°59, 250’  N  
89°58, 750’  N  
89°58, 250’  N  

090°00, 000’  W  
090°00, 000’  W  
090°00, 000’  W  
090°00, 000’  W  

090°00, 000’  E  
090°00, 000’  E  
090°00, 000’  E  
090°00, 000’  E  

 0 , 50  
0 , 50  
0 , 50  

0 , 50  
0 , 50  
0 , 50  
0 , 54  

 

4 , 79   

009  89°57, 000’  N  090°00, 000’  E    0, 50  

Orthodrom ic 
approximati on  

89°57, 695’  N  
89°57, 804’  N  
89°57, 804’  N  
89°57, 690’  N  

1 1 2°00, 000’  E  
1 20°00, 000’  E  
1 50°00, 000’  E  
1 58°20, 000’  E  

 1 , 20  
0, 33  
1 , 1 4  
0, 35  
1 , 21  

 

4 , 24   

01 0  89°57, 000’  N  1 80°00, 000’  E     

D i s tances  avai l abl e  i n  the  tabl e  are  based  on  zero  “advance  and  transfer”  or “ forward i ng  d i stance”.  

a  I n  the  po lar areas  the  t rack beari ng  changes  constan tl y when  you  sai l  th rough  the  l eg .  
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WP number 01  i s  ou ts i de  the  area avai l able  i n  th i s  f i gu re.  

Figure I .5  – Rou te  for scenario  4  
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Annex J  
( in formative)  

 
Guidance on  geodetic  calculations  

 

J.1  Overview 

This  gu idance  i s  i n tended  to  he lp  the  understand ing  of  geodetic  calcu lat ions  and  to  he lp  
checking  conformance  wi th  the  requ i red  accuracy.  

Great  C i rcle  calcu lat ions  (orthodrome)  are  carried  ou t  based  on :  

GeograficLib.  h ttp: //geog raph icl ib. sourceforge. net/  

Geograph icLib  i s  a  smal l  set  of  C++  c lasses  for  perform ing  convers ions  between  geograph ic,  
UTM,  UPS,  MGRS,  geocen tric,  and  l ocal  Cartes ian  coord inates,  for  g ravi ty (e. g . ,  EGM2008) ,  
geoid  he igh t,  and  geomagnetic  f i e l d  (e. g . ,  WMM201 0)  calcu lat ions,  and  for so lving  geodes ic  
problems.  I t  i s  a  su i table  replacement  for  the  core  functi onal i ty provided  by geotrans.  The  
l i brary i s  l i censed  under the  M IT/X1 1  License.  

Rhumb Line  ( loxodrome)  calcu lat ions  are  carried  ou t  i n  accordance  wi th  al gori thms  described  
i n  the  artic l e  “THE  LOXODROME ON  AN  ELLIPSOID”  provided  by R.  E.  Deakin ,  School  of  
Mathematical  &  Geospatial  Sciences,  RMIT Un ivers i ty,  GPO Box  2476V,  MELBOURNE VIC  
3001 ,  AUSTRALIA:  

h ttp: //user. gs . rm i t. edu . au /rod/f i les/publ ications/Loxodrome%20on%20El l i psoid . pdf  

J.2  Distance deviations between  Great  Ci rcle (orthodrome)  and  Rhumb Line 
(loxodrome)  

Great C i rcle  d istance  i s  def ined  as  a  d is tance  wi thou t  any errors  (see  Figure  J . 1 ) .  Table  J . 1  
shows  the  maximum  deviati on  for  al l  poss ible  bearings.  Deviat i on  between  Rhumb Line  and  
Great  C i rcle  wh ich  exceeds  1  % i s  h i gh l i gh ted .  

 

Figure J . 1  – Distance deviations  between  Great  Ci rcle  and  Rhumb Line  
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Table  J . 1  – Rhumb Line  d istances  

Lat  

G  R  E  A T     C  I  R  C  L  E  (Nau tical  M i l es)  

40  80  1 20  1 60  200  300  500  800  1 000  

3  40, 00  80, 00  1 20, 00  1 60, 00  200, 00  300, 00  500, 00  800, 02  1 000, 05  

8 40, 00  80, 00  1 20, 00  1 60, 00  200, 00  300, 00  500, 01  800, 06  1 000, 1 3  

1 3  40, 00  80, 00  1 20, 00  1 60, 00  200, 00  300, 01  500, 03  800, 1 2  1 000, 26  

1 8  40, 00  80, 00  1 20, 00  1 60, 00  200, 00  300, 01  500, 05  800, 22  1 000, 46  

23  40, 00  80, 00  1 20, 00  1 60, 00  200, 01  300, 02  500, 08  800, 36  1 000, 74  

28  40, 00  80, 00  1 20, 00  1 60, 00  200, 01  300, 03  500, 1 3  800, 55  1 001 , 1 2  

33  40, 00  80, 00  1 20, 00  1 60, 01  200, 01  300, 04  500, 1 9  800, 81  1 001 , 65  

38  40, 00  80, 00  1 20, 00  1 60, 01  200, 02  300, 06  500, 27  801 , 1 7  1 002, 37  

43  40, 00  80, 00  1 20, 01  1 60, 01  200, 02  300, 08  500, 39  801 , 66  1 003, 37  

48  40, 00  80, 00  1 20, 01  1 60, 02  200, 04  300, 1 2  500, 55  802, 37  1 004, 80  

53  40, 00  80, 00  1 20, 01  1 60, 02  200, 05  300, 1 7  500, 79  803, 40  1 006, 95  

58  40, 00  80, 00  1 20, 01  1 60, 04  200, 07  300, 25  501 , 1 6  805, 02  1 01 0, 37  

63  40, 00  80, 01  1 20, 02  1 60, 06  200, 1 1  300, 37  501 , 76  807, 76  1 01 6, 36  

68  40, 00  80, 01  1 20, 04  1 60, 09  200, 1 7  300, 59  502, 85  81 3, 04  1 028, 83  

70  40, 00  80, 01  1 20, 05  1 60, 00  200, 21  300, 73  503, 55  81 6, 69  1 038, 46  

72  40, 00  80, 02  1 20, 06  1 60, 1 4  200, 27  300, 92  504, 53  822, 1 7  1 055, 52  

74  40, 00  80, 02  1 20, 07  1 60, 1 8  200, 35  301 , 1 9  505, 96  831 , 29  n /a  

76  40, 00  80, 03  1 20, 1 0  1 60, 23  200, 46  301 , 60  508, 1 8  850, 30  n /a  

78  40, 00  80, 04  1 20, 1 4  1 60, 32  200, 64  302, 34  51 2, 01  n /a  n /a  

80  40, 01  80, 06  1 20, 20  1 60, 47  200, 94  303, 35  51 9, 91  n /a  n /a  

82  40, 01  80, 09  1 20, 31  1 60, 76  201 , 51  305, 63  n /a  n /a  n /a  

84  40, 02  80, 1 6  1 20, 57  1 61 . 40  202, 87  31 2, 03  n /a  n /a  n /a  

86  40, 05  80, 38  1 21 , 36  1 63, 54  208, 04  n /a  n /a  n /a  n /a  

 

J.3  Bearing  deviations at  start  point  between  Great  Ci rcle (orthodrome)  and  
Rhumb Line (loxodrome)  

See Fi gure  J . 2.  Table  J . 2  shows  the  maximum  deviat ion  for al l  poss ible  bearings.  Deviati on  
between  Rhumb Li ne  and  Great  Ci rcle  wh ich  exceeds  1 º  i s  h igh l i gh ted .  
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Figure J .2  – Bearing  deviations at  start  point  between  Great  Ci rcle  and  Rhumb Line  

Table  J .2  – Deviat ions  from  Great  Ci rcle  d istances  

Lat  

G  R  E  A T     C  I  R  C  L  E  (Nau tical  m i les)  

20  40  60  80  1 00  1 20  1 40  1 60  200  

5°  0, 01 5  0 , 029  0 , 044  0 , 058  0 , 073  0 , 088  0 , 1 03  0 , 1 1 8  0 , 1 49  

1 0°  0, 029  0 , 059  0 , 088  0 , 1 1 7  0 , 1 47  0 , 1 76  0 , 206  0 , 236  0 , 295  

1 5°  0, 045  0 , 089  0 , 1 34  0 , 1 78  0 , 223  0 , 268  0 , 31 2  0 , 357  0 , 447  

20°  0, 061  0 , 1 21  0 , 1 82  0 , 242  0 , 303  0 , 363  0 , 424  0 , 485  0 , 607  

25°  0, 078  0 , 1 55  0 , 233  0 , 31 0  0 , 388  0 , 465  0 , 543  0 , 621  0 , 777  

30°  0, 096  0 , 1 92  0 , 288  0 , 384  0 , 480  0 , 576  0 , 672  0 , 768  0 , 961  

35°  0, 1 1 6  0 , 233  0 , 349  0 , 466  0 , 582  0 , 698  0 , 81 5  0 , 932  1 , 1 65  

40°  0, 1 39  0 , 279  0 , 41 8  0 , 558  0 , 697  0 , 837  0 , 976  1 , 1 1 6  1 , 396  

45°  0, 1 66  0 , 332  0 , 498  0 , 664  0 , 831  0 , 997  1 , 1 63  1 , 330  1 , 663  

50°  0, 1 98  0 , 396  0 , 594  0 , 792  0 , 990  1 , 1 88  1 , 386  1 , 584  1 , 981  

55°  0, 237  0 , 474  0 , 71 1  0 , 948  1 , 1 86  1 , 423  1 , 661  1 , 898  2, 374  

60°  0, 287  0 , 575  0 , 862  1 , 1 50  1 , 438  1 , 726  2, 01 4  2, 302  2, 879  

65°  0, 356  0 , 71 2  1 , 068  1 , 424  1 , 780  2, 1 36  2, 493  2, 850  3 , 566  

70°  0, 456  0 , 91 2  1 , 368  1 , 824  2, 280  2, 738  3 , 1 95  3 , 653  4, 572  

72°  0, 51 0  1 , 021  1 , 532  2, 043  2, 555  3 , 067  3 , 580  4, 094  5, 1 24  

74°  0, 578  1 , 1 57  1 , 736  2, 31 5  2, 895  3 , 476  4, 058  4, 641  5, 81 1  

76°  0, 665  1 , 331  1 , 997  2, 663  3 , 331  3 , 999  4, 670  5, 342  6, 692  

78°  0, 780  1 , 561  2 , 342  3 , 1 25  3 , 909  4, 695  5, 483  6, 273  7, 865  

80°  0, 941  1 , 882  2, 824  3 , 769  4, 71 5  5, 666  6, 620  7, 578  9, 51 3  

82°  1 , 1 80  2 , 361  3 , 545  4, 733  5, 925  7, 1 24  8, 330  9, 546  1 2, 01  

84°  1 , 578  3 , 1 59  4, 746  6, 341  7, 949  9, 572  1 1 , 21  1 2 , 88  1 6, 30  

86°  2, 373  4, 755  7, 1 58  9 , 591  1 2 , 07  1 4, 60  1 7, 21  1 9 , 93  25, 83  

88°  4, 761  9 , 602  1 4, 62  1 9 , 954  25, 854  33, 03  n /a  n /a  n /a  
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Annex K 
( in formative)  

 
Gu idance for testing  

 

K.1  Methods of  test  derived  from  ISO 9241 -1 2  

This  g u i dance  i s  deri ved  from  ISO 9241 -1 2 .  I t  i s  i n tended  to  provide  gu idance  to  accred i ted  
testing  laboratories  for  the  development  of  test  p lans  and  test  procedures  that  evaluate  a  
m in imum  degree  of  compl iance  wi th  the  requ i rements  speci f ied .  They do  not  i den ti fy speci fi c  
processes,  approaches  or faci l i t ies .  

K.2  Observation  

Observation  refers  to  s imple  exam ination  of  the  presentati on  of  i n formation  to  con fi rm  that  a  
part icu lar observable  cond i t i on  has  been  met.  Observations  may be  made by any person  wi th  
the  necessary ski l l  to  u nderstand  the  presentati on  of  i n formation  to  determ ine  i f  a  s tatement 
concern ing  an  observable  property has  been  correctl y appl i ed .  I t  i s  used  when  su i tabl y trained  
i nd ivi duals  wi th  a broad  range  of  education  and/or  experience  can  be  confiden tl y expected  to  
reach  the  same conclus ion  abou t  a  property of  presen ted  i n formation  or the  performance  of  
d isplay equ ipment.  

The  phrase  "conf i rm  by observation "  i s  used  i n  the  method  of  test.  Conformance  i s  
determ ined  by comparing  the  observed  property to  the  requ i rement.  Some observati ons  may 
be  made  d i rectl y from  the  presen tation .  Other observati ons  may requ i re  s imu lat ion  of  i npu t  
from  sensors  or o ther sources.  Typical  confi rmations  by observati on  i nclude:  

•  existence  of  functi ons  or  features;  

•  u se  of  symbols  or  a  defi ned  range  of  words;  

•  a  system  ou tpu t  i n  response  to  a  defi ned  i npu t.  

K.3  Inspection  of  documented  evidence 

I nspecti on  of  documented  evidence  refers  to  exam inati on  of  re levan t  documents  to  con fi rm  
that  a  part icu lar presen tati on  or d isplay requ i rement  has  been  met.  Documented  evidence  
may i nclude  manuals,  system  requ i rements,  desi gn  j usti f i cati on ,  i ndustry conven tions ,  etc.  
I nspecti ons  may be  made by a su i tabl y qual i f i ed  person  who  has  the  necessary educati on ,  
ski l l  and/or experience  to  appl y the  documen tation  to  the  system 's  presen tati on  or  d i splay 
equ ipment.  I t  i s  used  when  performance  of  a  system 's  presen tat ion  or  d i splay equ ipment  i s  
not  d i rectl y observable  or  measurable.  I t  may also  be  used  when  observation  wou ld  be  
excessivel y repeti t i ous ,  t ime  consum ing ,  or  expens ive.  The  phrase  "confi rm  by i nspection  of  
documented  evidence"  i s  used  i n  the  method  of  test.  Conformance  i s  determ ined  by 
comparing  the  documented  property to  the  requ i rement.  Typical  confi rmations  by i nspection  of  
documen ted  evidence  i nclude:  

•  conformance  to  a  standard  or  o ther  documented  evidence;  

•  existence  of  opt i onal  features  or functions;  

•  des ign  and/or  operation  of  al gori thms.  

K.4 Measurement  

I n  th is  s tandard ,  measu rement  refers  to  measuri ng  or calcu lati ng  a value  or variable  for  
comparison  to  a speci fi ed  value  to  determ ine  that  a  particu lar  requ i rement has  been  met.  
Measurements  may requ i re  the  use  of  test  faci l i t i es  and  equ ipment.  Measurements  may be  
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made by any person  wi th  the  necessary ski l l  to  measure  and/or calcu late  the  value  and  
compare  i t  against  a  requ i rement,  s tandard  or other documented  evidence.  Compl iance  i s  
determ ined  by comparing  the  measured  or  calcu lated  value  or variable  to  the  requ i remen t.  

K.5  Analytical  evaluation  

The test  method  “anal yti cal  evaluation”  refers  to  detai l ed  exam inati on  of  the  presen tation  of  
i n formation  to  confi rm  that  a  part icu lar cond i t i on  has  been  met.  The  phrase  "confi rm  by 
anal ytical  evaluati on"  i s  used .  Anal yt i cal  evaluati ons  may be  made  by a re levant  expert  wi th  
the  necessary education ,  ski l l s  and/or experience  to  make an  i n formed  and  rel iable  j udgement  
concern ing  the  presen tati on  of  i n formation ,  i ts  appropriateness  and  usabi l i ty.  I t  i s  used  for the  
evaluati on  of  properti es  wh ich  can  be  j udged  on l y i n  the  context  of  o ther i n formation  or 
knowledge  wh ich  requ i res  the  tester  presen tation .  Compl iance  i s  determ ined  by comparing  
the  observed  property to  the  requ i rement.  
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Annex L 
( in formative)  

 
Examples of ENC Update  Status Report  

 

L.1  Overview 

This  annex provides  some examples  of  the  ENC Update  Status  Reports .  The  normati ve  
reference  i s  I HO S-63  and  the  normati ve  tests  are  avai lable  i n  I HO  S-64.  

Examples  are  g i ven  of  “ENC Update  Status  Report”  i n tended  as  evidence  for  adequate  and  
up to  date  charts  for an  i n tended  voyage  and  “ENC Management  Report”  i n tended  to  he lp  the  
mariner i n  the  management  of  keeping  the  ENCs  updated .  The  report  cou ld  be  from  al l  ENCs  
or cou ld  be  f i l tered  for  ENCs  for the  i n tended  voyage  ( i . e.  rou te  p lan) .  

L.2  ENC Update Status Report  −  Summary 

ENC Update Status Report 

Vessel  Name:     HMS  Goteborg  
Identi fier:     IMO 4653321  
ENC Update Reference Date:  1 6  May 201 3:  WK24/201 3  
Date of  Report :    1  J un  201 3  
Content:     F i l tered  for  Rou te  P lan  “Goteborg  – Kie l ”   

Start  WP:     Goteborg  [57. 7N , 1 1 . 966667E ]  
End  WP:     Kie l  [54. 333742N, 1 0. 1 59607E]  
 

Chart Status Summary:  
Chart  Status:   Count  
Total :    50  
Up  to  Date   38/50  
Not  Up  to  Date   1 0 /50  
Withdrawn   2/50  
Unknown   0/50  
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L.3  ENC Update Status Report  −  Fu l l  

ENC Update Status Report 

Vessel  Name:     HMS  Goteborg  
Identi fier:     IMO 4653321  
ENC Update Reference Date:  1 6  May 201 3:  WK24/201 3  
Date of  Report :    1  J un  201 3  
Content:     F i l tered  for  Rou te  P lan  “Goteborg  – Kie l ”   

Start  WP:     Goteborg  [57. 7N , 1 1 . 966667E ]  
End  WP:     Kie l  [54. 333742N, 1 0. 1 59607E]  
 

Chart Status Summary:  
Chart  Status:   Count  
Total :    50  
Up  to  Date   38/50  
Not  Up  to  Date   1 0 /50  
Withdrawn   2/50  
Unknown   0/50  
 

Data  server:  GB     

Cel l  name Ed i tion  Update  I ssue date  Status  

DE31 6001  5  1  1 3  Mar 201 3  Not  Up  to  Date  

DE41 601 0  1  1  1 2  Apr 201 2  Not  Up  to  Date  

DE41 6020  6  2  1 1  May 201 2  Not  Up  to  Date  

DE41 6021  8  3  1 0  May 201 2  Not  Up  to  Date  

DE41 6030  3  0  01  Jan  201 3  Not  Up  to  Date  

DE51 61 75  6  6  01  Jan  201 3  Not  Up  to  Date  

DE51 6200  8  5  04  May 201 3  Not  Up  to  Date  

DK2KATGS  4  4  22  Apr 201 2  Not  Up  to  Date  

DK2LILBL 2  0  1 4  Nov 201 2  Not  Up  to  Date  

DK2SKARK 6  7  25  Oct  201 2  Not  Up  to  Date  

DK2STOBL 9  6  06  Aug  201 1  Not  Up  to  Date  

DK4ABFNF  4  9  21  Jan  201 1  Wi thdrawn  

DK4FAVSF 2  1  1 9  Apr 201 1  Wi thdrawn  

DK4KATGN  1  2  28  Feb 201 3  Up to  Date  

DK4KATGS  1  1 1  1 7  J un  201 2  Up to  Date  

DK4STOBN  1  2  1 4  Nov 201 2  Up to  Date  

DK4STOBS  4  1  06  J un  201 3  Up to  Date  

DK5KALBG  5  8  03  Apr 201 2  Up to  Date  

DK5KORSO 3  7  1 6  Aug  201 2  Up to  Date  

SE2BHS0W 8  5  1 9  Nov 201 2  Up to  Date  

SE2BI9SW 4  0  04  J un  201 2  Up to  Date  

SE3CI5D4  4  3  1 4  Nov 201 2  Up to  Date  

SE3CI9T4  5  1  25  Oct  201 2  Up to  Date  

SE3DI7L8  4  2  06  Aug  201 1  Up  to  Date  

SE3DI7LA 1  1  21  Jan  201 1  Up  to  Date  

SE3DI9T8  1  5  1 9  Apr 201 1  Up  to  Date  

SE4DI7L8  2  4  28  Feb 201 3  Up to  Date  
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Data  server:  GB     

Cel l  name Ed i tion  Update  I ssue date  Status  

SE4EI7LA 1  6  1 7  J un  201 2  Up to  Date  

SE4EI7LB  7  32  1 4  Nov 201 2  Up to  Date  

SE4EI8PB  8  4  06  J un  201 3  Up to  Date  

SE4EI9T8  6  6  03  Apr 201 2  Up to  Date  

SE4EI9T9  5  1 4  1 6  Aug  201 2  Up to  Date  

SE4EIAX8  9  7  1 9  Nov 201 2  Up to  Date  

SE4EIAX9  8  7  04  J un  201 2  Up to  Date  

SE4FI 8PA 1 0  1  1 4  Nov 201 2  Up to  Date  

SE4GI8PA 2  2  25  Oct  201 2  Up to  Date  

SE4H I8PA 3  1  06  Aug  201 1  Up  to  Date  

SE4I I 8PA 1  1 1  21  Jan  201 1  Up  to  Date  

SE5DI7L8  1 3  2  1 4  Nov 201 2  Up to  Date  

SE5EI7LA 3  9  25  Oct  201 2  Up to  Date  

SE5EI9T8  1 4  8  06  Aug  201 1  Up  to  Date  

SE5EI9T9  2  7  21  Jan  201 1  Up  to  Date  

SE5EIAX8  6  5  1 9  Apr 201 1  Up  to  Date  

SE5EIAX9  8  3  28  Feb 201 3  Up to  Date  

SE5FI 7LB  8  4  1 7  J un  201 2  Up to  Date  

SE5FI 8PA 1  1  1 4  Nov 201 2  Up to  Date  

SE5GI7LB  7  2  06  J un  201 3  Up to  Date  

 

Data  Suppl ier:  PM     

Cel l  name Ed i tion  Update  I ssue date  Status  

SE5GI8PA 6  8  03  Apr 201 2  Up to  Date  

SE5H I7LB  4  6  1 6  Aug  201 2  Up to  Date  

SE5H I8PA 3  5  1 9  Nov 201 2  Up to  Date  

SE5I I 7LB  5  4  04  J un  201 2  Up to  Date  

SE5I I 8PA 2  4  1 4  Nov 201 2  Up to  Date  

SE6DI7LA 1 2  3  25  Oct  201 2  Up to  Date  
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L.4 ENC Management  Report  – Route Fi l tered  

Route Filtered ENC Management Report 

Vessel  Name:   HMS  Goteborg  
Identi fier:   IMO 4653321  
Report  Date:   1 6

th
 May 201 3  

Content:   F i l tered  for  Route  P lan  “Goteborg  – Kie l ”   

Start  WP:   Goteborg  [57. 7N , 1 1 . 966667E ]  
End  WP:   Kie l  [54. 333742N, 1 0. 1 59607E]  
 

Chart Status Summary:  
Chart  Status:   Count  
Total :    50  
Up  to  Date   38/50  
Not  Up  to  Date   1 0 /50  
Withdrawn   2/50  
Unknown   0/50  
 

Data suppl i er:  GB  

Cel l  name  Ed i tion  Update  I ssue date   Expi ry date  Status  Action  

DE31 6001  5  1  1 303201 3   Not  Up  to  Date  To  be  i nstal l ed  

DE41 601 0  1  1  1 204201 2   Not  Up  to  Date  To  be  i nstal l ed  

DE41 6020  6  2  1 1 05201 2   Not  Up  to  Date  To  be  i nstal l ed  

DE41 6021  8  3  1 005201 2   Not  Up  to  Date  To  be  i nstal l ed  

DE41 6030  3  0  01 01 201 3   Not  Up  to  Date  To  be  i nstal l ed  

DE51 61 75  6  6  01 01 201 3   Not  Up  to  Date  To  be  ordered  

DE51 6200  8  5  0405201 3   Not  Up  to  Date  To  be  ordered  

DK2KATGS 4  4  2204201 2   Not  Up  to  Date  To  be  ordered  

DK2LILBL 2  0  1 41 1 201 2   Not  Up  to  Date  To  be  ordered  

DK2SKARK 6  7  251 0201 2   Not  Up  to  Date  To  be  ordered  

DK2STOBL 9  6  0608201 1   Not  Up  to  Date  To  be  ordered  

DK4ABFNF  4  9  21 01 201 1   Wi thdrawn  To  be  removed  

DK4FAVSF 2  1  1 904201 1   Wi thdrawn  To  be  removed  

DK4KATGN  1  2  2802201 3   Up  to  Date  Renew 

DK4KATGS 1  1 1  1 706201 2   Up  to  Date  Renew 

DK4STOBN  1  2  1 41 1 201 2   Up  to  Date  Renew 

DK4STOBS 4  1  0606201 3   Up  to  Date  No  acti on  

DK5KALBG  5  8  0304201 2   Up  to  Date  No  acti on  

DK5KORSO 3  7  1 608201 2   Up  to  Date  No  acti on  

SE2BHS0W 8  5  1 91 1 201 2   Up  to  Date  No  acti on  

SE2BI 9SW 4  0  0406201 2   Up  to  Date  No  acti on  

SE3CI5D4  4  3  1 41 1 201 2   Up  to  Date  No  acti on  

 



IEC 61 1 74:201 5  © I EC  201 5  – 1 53  – 

Annex M  
(normative)  

 
Elements  of an  electronic  chart  database 

 

M.1  General  

This  annex i den ti f i es  the  IHO  viewing  g roup  layers  and  vi ewing  g roups.  

ENC and  other vector format  electron ic  chart  i n formation  i s  se lectable  for presen tation  by IMO 
d isplay category ( i . e .  d isplay base  and  standard  d isplay) .  

Changes  in  the  presen tati on  of  e l ectron ic  chart  i n formation  are  accompl i shed  us ing  “vi ewing  
g roup l ayers”  or  viewing  g roups  of  “e lements”  ( i . e .  obj ects ,  features,  e tc. )  and  text  g roup 
layers  or  text  g roups  se lected  from  the  e lectron ic  chart  database  subject  to  the  over-ri d i ng  
requ i rements  of  the  IMO d isplay category ( for  example  the  d isplay base) .  

I nd i vidual  chart  objects  (or features)  are  not  added  or  removed  from  the  d i splay.  

The  IHO viewing  g roup layers  and  viewing  g roups  l i sted  i n  C lauses  M . 2  to  M . 5  are  speci fi ed  in  
IHO S-52/Annex A,  Part  I /1 4. 2 .  The  IHO provided  vi ewing  g roups  are  numbered  and  arranged  
accord ing  to  IMO d isplay category,  i n  the  sequence  of  I NT 1  for  the  paper chart.  

The  detai l s  of  text  g roup  layers  and  subsets  of  text  g roups  wi th i n  each  l ayer are  avai lable  i n  
M . 6  ( IHO S-52/Annex A,  Part  I /1 4. 4) .  

M.2 ECDIS implementation  

IHO S-52/Annex A,  Part  I /1 4. 3  speci fi es  ECDIS  vi ewing  g roup implementati on  based  on  IMO 
d isplay categories.  I HO  S-52/Annex A,  Part  I /1 4. 5  speci f i es  ECDIS  text  g roup implementation  
based  on  IMO d isplay categories.  

As  m in imum  ECDIS  shal l  provide  vi ewing  g roup l ayers  l i s ted  i n  Table  M . 1  for  mariner  
se lection .  ECDIS  may provide  more  mari ner se lectors  wi th i n  each  viewing  g roup l ayer.  

Table  M .1  – M in imum  ECDIS mariner viewing  g roup  l ayer  selectors  

Number of  
vi ewing  

g roup  l ayer  

Mandatory name of  the  viewing  g roup  
l ayer i n  the  ECDIS  

Viewing  g roups  i ncluded  

Display base  

1  D i splay base  1 0000  −  1 9999  

Standard  d i splay 

2  Dryi ng  l i ne  2201 0  

3  Buoys,  beacons,  ai ds  to  navi gat i on  21 020,  22200  – 22240,  27000,  2701 0,  2701 1 ,  
27020,  27025,  27030,  27040,  27050,  27060,  
27070,  27080,  27200,  2721 0,  27230  

4  Boundaries  and  l im i ts  23030,  26050,  26220,  26240,  26250   

5  Proh i bi ted  and  restri cted  areas  26000,  2601 0,  26040   

6  Chart  scale  boundaries  21 030  

7  Cau ti onary notes  261 50  

8  Sh ips‟  rou te i ng  systems  and  ferry rou tes  2501 0  – 25060  
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Number of  
vi ewing  

g roup  l ayer  

Mandatory name of  the  viewing  g roup  
l ayer i n  the  ECDIS  

Viewing  g roups  i ncluded  

9  Arch ipe lag i c  sea l anes  26260  

1 0  M i scel l aneous  Swi tches  on  and  off  a l l  not  covered  objects  by 
vi ewing  g roup l ayers  20000  −  29999  

Other  

1 1  Spot  sound ings  3301 0  

1 2  Submari ne  cables  and  p i pel i nes  34030,  34070  

1 3  Al l  i so lated  dangers  34050,  34051  

1 4  Magneti c  variati on  31 080  

1 5  Depth  con tou rs  33020  

1 6  Seabed  3401 0,  34020,  33040  

1 7  Ti dal  33050,  33060  

1 8  M i scel l aneous  Swi tches  on  and  off  a l l  not  covered  objects  by 
vi ewing  g roup l ayers  30000  −  39999or not  covered  
cases  by i ndependent  mari ner se lect i ons  (see  I HO 
S-52/Annex A,  Part  I /1 0. 3. 4. 4)  

 

As  m in imum  ECDIS  shal l  provide  text  g roup layers  l i s ted  i n  Table  M . 2  for  mariner se lection .  
ECDIS  may provide  more  mari ner  se lectors  wi th in  each  text  g roup  l ayer.  

Table  M .2  – M in imum  ECDIS mariner text  g roup l ayer selectors  

Number of  
text  g roup  

l ayer  

Mandatory name of  the text  g roup  l ayer  
i n  the ECDIS  

Text  g roups i ncluded  

Important  text  

1  Importan t  text  1 1  

Other text  

2  Other text  0  to  1 0 ,  20  to  49  

 

M.3 Display base category 

M.3.1  Coastl ine  l ayer  

•  I HO  viewing  g roup  1 2000:  

– IHO  viewing  g roup  1 201 0:  

i )  l and  area (LNDARE) *;  

•  I HO  viewing  g roup  1 2400  – shorel i ne:  

– IHO  viewing  g roup  1 241 0:  

i )  coastl i ne  (COALNE) ,  

i i )  cri b  (OBSTRN,  CATOBS =  4) * ,  

i i i )  do lph in  (MORFAC,  CATMOR =  1 ) * ,  

i v)  f l oati ng  dock (FLODOC) * ,  

v)  f l oati ng  o i l  barri er (OILBAR,  CATOLB =  2) ,  

vi )  f l ood  barrage  (DAMCON,  CATDAM  =  3) * ,  

vi i )  gate  (GATCON)* ,  

vi i i )  g lacier ( ICEARE,  CATICE  =  5) * ,  
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i x)  hu lk (HULKES) * ,  

x)  i ce  boom  (OBSTRN,  CATOBS =  8) * ,  

x i )  l og  pond  or  boom ing  g round  (LOGPON) * ,  

xi i )  p i l e  (PI LPNT) ,  

xi i i )  pon toon  (PONTON) *,  

x i v)  shorel i ne  construction  (SLCONS) *,  

xv)  t i e-up  wal l  (MORFAC,  CATMOR =  4) * ,  

xvi )  wel l head  (OBSTRN ,  CATOBS =  2) * ,  

– IHO  viewing  g roup  1 2420:  

i )  canal  (CANALS) *,  

i i )  dock area (DOCARE) *,  

i i i )  l ock bas in  (LOKBSN) * .  

NOTE  The  terms  shorel i ne  and  coastl i ne  are  general l y  used  as  synonyms.  

M.3.2  Safety contour l ayer  

•  I HO  viewing  g roup  1 3000  – safety contour:  

– IHO  viewing  g roup  1 301 0:  

i )  depth  con tour (DEPCNT)  ou tpu t  from  cond i ti onal  symbology procedure  DEPCNT03,  

– IHO  viewing  g roup  1 3030:  

i )  depth  area (DEPARE) *,  

i i )  d redged  area (DRGARE) *.  

M.3.3  Isolated  underwater dangers layer  

I so lated  underwater  dangers  i n  water deeper than  the  safety contour:  

•  I HO  viewing  g roup  1 401 0:  

– moori ng  cables  (MORFAC,  CATMOR =  6) * ,  

– rocks,  wrecks  and  obstructi ons  from  cond i t i onal  symbology procedure  OBSTRN05:  

i )  obstructions  (OBSTRN) * ,  

i i )  underwater/awash  rock (UWTROC) ,  

i i i )  wrecks  (WRECKS) *.  

M.3.4  Isolated  above-water dangers  layer  

I so lated  above-water  dangers  in  water  deeper  than  the  safety contour:  

•  I HO  viewing  g roup  1 2200  – dangers  above  water:  

– bridge  (BRIDGE) *,  

– conveyor (CONVYR) *,  

– pylon  (PYLONS)* ,  

– offshore  platform  (OFSPLF) *,  

– overhead  cable  (CBLOHD) ,  

– overhead  p ipel i ne  (PIPOHD) ;  

•  I HO viewing  g roup 1 4050  – rocks,  wrecks  and  obstructions  wh ich  are  “always  d ry”  from  
cond i t i onal  symbology procedure  UDWHAZ04:  

– obstructions  (OBSTRN) * ,  

– underwater/awash  rock (UWTROC) ,  
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– wrecks  (WRECKS) *.  

M.4 Standard  d isplay category 

M.4.1  Display base layer  

See  C lause  M . 2.  

M.4.2  Addi tional  aids  to  navigation  and  fixed  structures  l ayer  

•  I HO  viewing  g roup  27000  – topmarks,  l i gh ts,  fog  s i gnals,  radar:  

– IHO  viewing  g roup  27025:  

i )  daymarks  (DAYMAR) ,  

– IHO viewing  g roup  27040:  

i )  navigation  system  of  marks  (M_NSYS) * ,  

– IHO viewing  g roup  27050:  

i )  topmarks  (TOPMAR) ,  

– IHO  viewing  g roup  27070:  

i )  l i gh ts  (LIGHTS) ,  

– IHO  viewing  g roup  27080:  

i )  fog  s i gnals  (FOGSIG) ,  

i i )  retro-reflector  (RETRFL) ,  

– IHO  viewing  g roup  27200  – radar:  

i )  racon  (RTPBCN,  CATRTP =  2  or  3) ,  

– IHO viewing  g roup  27230:  

i )  radar  ref lector (RADRFL) ;  

•  I HO  viewing  g roup  27000  – topmarks,  l i gh ts,  fog  s i gnals,  radar:  

•  i solated  above-water dangers  in  water  shal l ower than  the  safety con tour:  

– IHO  viewing  g roup  1 2200  – dangers  above  water:  

i )  bridge  (BRIDGE) *,  

i i )  conveyor (CONVYR) *,  

i i i )  pylon  (PYLONS) * ,  

i v)  offshore  p latform  (OFSPLF) *,  

v)  overhead  cable  (CBLOHD) ,  

vi )  overhead  p ipel i ne  (PIPOHD) .  

M.4.3  Fai rways  l ayer 

•  fai rways  (FAIRWY)*  from  IHO viewing  g roup 26050  

M.4.4  Conspicuous  features l ayer 

•  I HO  viewing  g roup  22200  – conspicuous  l andmarks:  

– viewing  g roup 2221 0  – radar  conspicuous  objects  ( i . e .  wi th  attr ibu te  CONRAD  =  1 ) :  

i )  beacons  (BCNCAR;  BCN ISD;  BCNLAT;  BCNSAW;BCNSPP) ,  

i i )  buoys  (BOYCAR;  BOYINB;  BOYISD;  BOYLAT;  BOYSAW;  BOYSPP) ,  

i i i )  radar  ref lector  (RADRFL) ,  

– IHO viewing  g roup 22220  – visual l y conspicuous  obj ects  ( i . e .  wi th  attribu te  CONVIS =  
1 ) :  
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i )  bu i l d ing  (BU ISGL) * ,  

i i )  l andmark (LNDMRK) *,  

i i i )  vegetation  (VEGATN) * ,  

– IHO  viewing  g roup  22240  – bu i l t  up  areas:  

i )  bu i l t  up  areas  (BUAARE) *.  

M.4.5  Proh ibi ted  and  restricted  areas  l ayer  

•  I HO  viewing  g roup  2601 0  – restricted  areas:  

– restricted  area (RESARE)*;  

•  proh ibi ted  and  restricted  areas  objects  ( i . e.  wi th  attri bu te  RESTRN  ><  1 3  or  1 4) :  

– offshore  producti on  area (OSPARE)*  from  IHO viewing  g roup  26040,  

– m i l i tary practice  area (M IPARE) *  from  IHO  viewing  g roup 26040;  

•  i n formation  areas  and  protected  areas  wi th  attri bu te  RESTRN  ><  1 3  or  1 4:  

– IHO  viewing  g roup  26230:  

i )  cable  area (CBLARE)* ,  

i i )  p ipe l ine  area (PIPARE) *,  

– IHO  viewing  g roup  26240:  

i )  dumping  g round  (DMPGRD) *.  

M.4.6  Ferry routes  l ayer  

•  ferry rou tes  (FERYRT)*  from  IHO  viewing  g roup  26040.  

M.4.7  Arch ipelag ic  sea lanes layer  

•  arch ipelag ic  apron  (SEAARE,  CATSEA =  26)  from  IHO viewing  g roup  26060.  

M.4.8  Buoys  and  beacons l ayer  

•  I HO  viewing  g roup  27000  – buoys  and  beacons:  

– IHO  viewing  g roup  2701 0:  

i )  buoys  (BOYCAR;  BOYINB;  BOYISD;  BOYLAT;  BOYSAW;  BOYSPP) ,  

i i )  l i g h t  f l oat  (LITFLT) ,  

i i i )  moori ng  buoy (MORFAC,  CATMOR =  7) * ,  

– IHO  viewing  g roup  2701 1 :  

i )  l i gh t  vessel  (LITFLT) ,  

– IHO viewing  g roup  27020:  

i )  beacon  (BCNCAR;  BCNISD;  BCNLAT;  BCNSAW;BCNSPP) .  

M.4.9  Traffi c  routeing  l ayer  

•  I HO  viewing  g roup  25000  – traffi c  rou t i ng :  

– IHO  viewing  g roup  2501 0:  

i )  deep water rou te  centre l i ne  (DWRTCL) ,  

i i )  deep water rou te  part  (DWRTPT)*,  

i i i )  i nshore  traff ic  zone  ( I STZNE) * ,  

i v)  precau ti onary area (PRCARE) * ,  

v)  traff ic  separation  l i ne  (TSELNE) ,  

vi )  traffi c  separation  scheme boundary (TSSBND) ,  

vi i )  traffi c  separation  scheme l ane  part  (TSSLPT) * ,  
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vi i i )  traffi c  separation  zone  (TSEZNE)* ,  

i x)  two-way rou te  part  (TWRTPT) *,  

– IHO viewing  g roup  25020:  

i )  recommended  traffi c  l ane  part  (RCTLPT) *,  

i i )  recommended  rou te  cen tre l i ne  (RCRTCL) ,  

– IHO  viewing  g roup  25060:  

i )  rad io  cal l - i n  po i n t  (RDOCAL) .  

*  Denotes  the  poss ibi l i ty  o f  area g eometry.  Area f i l l  may not  be  appropriate  for  al l  presen tat i ons.  

M.5 Al l  other information  category 

M.5.1  In formation  about  the  chart  d isplay layer  

•  I HO  viewing  g roup  31 000  – I n formation  abou t  the  chart  d isplay:  

– IHO viewing  g roup  31 01 0:  

i )  accuracy of  data (MPCCY)  

i i )  su rvey re l i abi l i ty (M_SREL)  

i i i )  su rvey source  (M_SSOR)  

i v)  qual i ty of  data (M_QUAL)  

– IHO viewing  g roup  31 01 1 :  

i )  symbol  LOWACC01 ,  i denti fyi ng  l ow accuracy data,  appl i ed  to  the  spatial  obj ect  of  
po i n t  and  area wrecks,  rocks  and  obstructi ons  and  to  poin t  l and  areas  

– IHO viewing  g roup  31 020  

i )  nau tical  publ icati on  (M_NPUB)  

– IHO  viewing  g roup  31 030  

i )  i n formation  from  attribu tes  INFORM,  TXTDSC,  P ICREP  

– IHO  viewing  g roup  31 040  

i )  data scale  and  coverage  (M_CSCL,  M_COVR)  

– IHO  viewing  g roup  31 080  

i )  magnetic  variat i on  (MAGVAR)  

i i )  l ocal  magnetic  anomaly (LOCMAG)  

M.5.2  Natural  and  man-made features,  Port  features  l ayer  

•  I HO  viewing  g roup  32000  – Natu ral  Features:  

– IHO viewing  g roup  3201 0:  

i )  dunes  h i l l s  (SLOGRD)  

i i )  ri dge,  c l i fftop  (SLOTOP)  

i i i )  con tours  and  e levation  (LNDELV)  

– IHO viewing  g roup  31 030:  

i )  trees  ,  vegetati on ,  mangrove  (VEGATN)  

i i )  marsh  (LNDRGN)  

– IHO  viewing  g roup  31 050:  

i )  r i ver (RIVERS)  

i i )  l ake  (LAKARE)  

i i i )  rapids  (RAPIDS)  

i v)  waterfal l  (WATFAL)  
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– IHO viewing  g roup  31 070:  

i )  t i deway (TIDWAY)  

i i )  sal tpan  (SLTPAN)  

•  I HO  viewing  g roup  32200  – Shore  Structures  

– IHO viewing  g roup 32220:  any of  the  fo l lowing  not  class i f i ed  as  CONVIS1  
(conspicuous) :  

i )  l andmark (LNDMRK)  

i i )  bu i l d ing  (BU ISGL)  

i i i )  tank,  s i lo ,  water tower (SILTNK)  

i v)  cai rn  (CAIRNS)  

v)  wal l  (FNCLNE)  

vi )  fort  (FORSTC)  

– IHO  viewing  g roup  32240:  

i )  ai rport  (AIRARE)  

i i )  runway (RUNWAY)  

– IHO viewing  g roup  32250:  

i )  rai lway (RAILWY)  

i i )  road  (ROADWY)  

i i i )  tunnel  (TUNNEL)  

i v)  con trol  po in t  (CTRPNT)  

– IHO viewing  g roup  32270:  

i )  quarry,  refi nery,  power stati on ,  tank farm ,  wind  farm ,  factory,  t imber yard  
(PRDARE)  

•  I HO  viewing  g roup  32400  −  Port  Featu res  

– IHO  viewing  g roup  3241 0:  

i )  harbour type  (HRBFAC)  

i i )  customs  check po in t  (CHKPNT)  

– IHO  viewing  g roup  32430:  

i )  d istance  mark (DISMAR)  

– IHO  viewing  g roup  32440:  

i )  berth ing  faci l i ty  (BRTFAC)  

i i )  berth  number (BERTHS)  

i i i )  moori ng  faci l i ty (MORFAC)  

i v)  gate  (GATCON)  

v)  dry dock (DRYDOC)  

vi )  crane  (CRANES)  

– IHO  viewing  g roup  32460:  

i )  g rid i ron  (GRIDRN) ,  

M.5.3  Depth ,  currents,  etc.  l ayer  

•  I HO  viewing  g roup  33000  – Depths,  Curren ts,  Tide  ri ps ,  etc:  

– IHO  viewing  g roup  3301 0:  

i )  Soundings  (SOUNDG)  

– IHO viewing  g roup  33020:  
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i )  depth  con tours  (DEPCNT)  

i i )  l i ne  depth  area (DEPARE)  

– IHO  viewing  g roup  33021 :  

i )  l abel  for  the  safety con tour  

– IHO  viewing  g roup  33022:  

i )  l abel  for  con tours  o ther  than  the  safety con tour  

– IHO  viewing  g roup  33040:  

i )  water  tu rbu lence  (WATTUR)  

– IHO  viewing  g roup  33050:  

i )  t i dal  i n formation  (T_HMON,  T_NHM,  T_TIMS)  

– IHO  viewing  g roup  33060:  

i )  cu rren t  and  t idal  s tream  in formation  (CURENT,  TS_FEB,  TS_PAD,  TS_PNH,  
TS_PRH,  TS_TIS)  

M.5.4  Seabed ,  obstructions,  pipel ines  l ayer 

•  I HO viewing  g roup 34000  – Seabed  I n formation :  rocks,  wrecks  and  obstructi ons,  pi pes  
and  cables:  

– IHO viewing  g roup  3401 0:  

i )  nature  of  seabed  (SBDARE)  

– IHO viewing  g roup  34020:  

i )  spring  (SPRING)  

i i )  sea weed  (WEDKLP)  

– IHO viewing  g roup  34040:  

i )  f i sh  haven  (FSHHAV)  

i i )  f i sh ing  stakes,  etc.  (FSHFAC)  

– IHO viewing  g roup  34050:  

i )  rocks  (UWTROC) ,  wrecks  (WRECKS) ,  obstruct i ons  (OBSTRN) ,  wh ich  are  not  a  
danger  to  own-sh ip's  navigati on  ( these  are  al l  D isplay Base  i f  a  danger to  
own-sh ip)  

– IHO viewing  g roup  34051 :  

i )  non-dangerous  rocks  (UWTROC) ,  wrecks  (WRECKS)  and  obstructions  (OBSTRN)  
wh ich  have  a VALSOU  attribu te  and  are  not  a  danger  to  own-sh ip’s  navigation  
( these  obj ects  are  al l  D isplay Base  i f  a  danger to  own-sh ip)  

– IHO  viewing  g roup  34070:  

i )  submarine  cable  (CBLSUB)  

i i )  submarine  pipel i ne  (PIPSOL)  

M.5.5  Traffic  routes  l ayer  

•  I HO  viewing  g roup  35000  – Routes:  

M.5.6  Special  areas  l ayer 

•  I HO  viewing  g roup  36000  – Adm in istrat i ve  Areas, :  

– IHO viewing  g roup  3601 0:  

i )  con tinental  shel f  (COSARE)  

– IHO  viewing  g roup  36020:  

i )  harbour area (HRBARE)  free  port  area (FRPARE) ,  customs  zone  (CUSZNE)  

– IHO  viewing  g roup  36040:  
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i )  f i shery zone  (FSHZNE)  

– IHO viewing  g roup  36050:  

i )  con tiguous  zone  (CONZNE)  

i i )  exclus ive  econom ic  zone  (EXEZNE)  

i i i )  nat ional  terri torial  area (NATARE)  

i v)  terri torial  sea (TESARE)  

v)  terri torial  sea basel i ne  (STSLNE)  

vi )  adm in istrat ion  area (ADMARE)  

M.5.7  Service and  smal l  craft  faci l i ti es  l ayer  

•  I HO  viewing  g roup  38000  – Services:  

– IHO  viewing  g roup  3801 0:  

i )  radar  stati on  (RADSTA)  

rad io  s tat i on  (RDOSTA)  

– IHO viewing  g roup  38030:  

i )  coastguard  s tation  (CGUSTA) ,  rescue  stat ion  (RSCSTA)  

•  I HO  viewing  g roup  38200  – Smal l  craft  faci l i t i es :  

– IHO viewing  g roup  3821 0:  

i )  smal l  craft  faci l i t i es  (SMCFAC)  

M.6 Text  grouping  

M.6.1  Important  Text  g roup layer  

•  I HO  text  g roup 1 0  – Importan t  text  

– IHO  text  g roup 1 1 :  

i )  vertical  c l earance  of  bri dges,  overhead  cable,  p ipe  or  conveyor  (BRIDGE,  
CBLOHD,  P IPOHD,  CONVYR,  VERCSA,  VERCLR,  VERCCL,  VERCOP)  

i i )  beari ng  of  navl ine,  recommended  rou te,  deep water rou te  centre l i ne  l i ne,  
recommended  track (NAVLNE,  RCRTCL,  DWRTCL,  RECTRC,  ORIENT)  

i i i )  name and  communications  channel  of  rad io  cal l i ng - i n  po in t  (RDOCAL,  OBJNAM,  
COMCHA)  

M.6.2  Other Text  g roup  l ayer 

•  I HO  text  g roup 20  – Other text  

– IHO  text  g roup 21  −  Names  for  pos i ti on  report i ng :  

i )  name or  number (OBJNAM)  of  buoys  (BOYxxx) ,  beacons(BCNxxx) ,  daymarks  
(DAYMAR) ,  l i g h t  vessel ,  l i gh t  f loat  (LITVES,  LITFLT) ,  offshore  platform  (OFSPLF)  

– IHO  text  g roup 23  −  L i gh t  descript ion  stri ng :  

– IHO  text  g roup 24:  

i )  note  on  chart  data ( INFORM)  or nau tical  publ icati on  (TXTDSC)  

– IHO  text  g roup 25  −  Natu re  of  seabed :  

i )  nature  of  seabed  (NATSUR of  SBDARE)  

– IHO  text  g roup 26  −  Geograph ic  names:  

i )  geograph ic  names  (OBJNAM  of  SEAARE,  LNDRGN  etc. )  

– IHO  text  g roup 27  −  Value  of:  magnetic  variati on :  
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i )  value  of:  magnetic  variati on  (VALMAG  of  MAGVAR) ;  swept depth  (DRVAL1  of  
SWPARE)  

– IHO  text  g roup 28  −  He ight  of  i s l et  or  land  featu re:  

– IHO text  g roup 29  −  Berth  number:  

i )  berth  number (OBJNAM  of  BERTHS,  ACHBRT)  

– IHO  text  g roup 31  −  Nati onal  l anguage  text:  

i )  national  l anguage  text  (NOBJNM,  N INFOM,  NTXTDS)  
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Annex N  
( in formative )  

 
Use cases for safety contour and  safety depth  

 

Safe  navigation  requ i res  the  poss ibi l i ty to  separate  navigable  waters  from  non -navigable  
waters .  ECDIS  has  a bu i l t- i n  feature  cal led  safety con tour  to  perform  th is  task bu t  the  usabi l i ty 
of  the  safety con tour depends  on  the  avai labi l i ty of  depth  areas  wi th  su ff ic ien t  depth  layers .  
A typical  ENC  chart  may have  on l y 0 ,  5,  1 0 ,  20 ,  50,  etc.  metre  depth  areas,  wh ich  i s  
i nsu ff ic i en t  for  separati ng  navigable  and  non-navigable  waters  (see  Figure  N . 1 ) .  The  
workaround  i s  to  use  spot  sound ings  to  improve  the  i n terpretati on  between  navigable  and  
non-navigable  waters.  The  use  of  spot  soundings  for  th is  pu rpose  requ i res  that  the  value  of  
safety depth ,  wh ich  contro ls  the  d isplay s tyle  of  the  spot  sound ings,  and  the  value  of  the  
safety contour,  wh ich  con tro ls  the  d isplay style  o f  depth  areas ,  are  separate l y settable .  The  
fol l owing  process  describes  a method  of  implementing  the  workaround .  

 

Figure N. 1  – Orig inal  s i tuation  

Figu re  N . 1  shows  the  ori g i nal  s i tuation  based  on  a safety contour wi th  wh ich  there  i s  no  
poss ibi l i ty to  navigate.  Avai lable  depth  areas  are  9, 1  m  and  1 8, 2  m  wh i l e  the  vessel  shou ld  
use  1 5  m .  

When  the  safety con tour i s  not  usefu l :  

•  create  a  new “con tour”  u s i ng  sound ings;  

•  set  the  safety depth  to  the  value  of  the  des i red  contour ( i n  th is  example  1 5  m ) ;  

•  u se  a  drawing  tool  to  create  “no-go”  areas  (user chart)  over al l  dangerous  sound ings;  

•  make  the  area red  and  assign  the  property “danger” ;  

•  change  the  safety depth ,  create  g reen  “Go-areas”  and  ass ign  property “safe”  – warn ing  
when  l eaving  area;  

•  save  the  user chart  wi th  the  name of  the  port  and  the  depth ,  for  example  “San  Francisco  
1 5  m ”.  

IEC 
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Fi gu re  N .2  shows  the  new s i tuati on  based  on  the  mari ner having  used  a se lectable  value  of  
safety depth  to  develop  custom  “go”  and  “no  go”  areas .  

 

Figure N.2  – New si tuation  

 

 

IEC 
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Annex O 
( in formative)  

 
Gu idel ines on  use of electronic  chart  systems in  polar waters 

 

O.1  Projection  and  coordinate system  

Using  north -referenced  beari ng  coord inates,  sh ip  motion  extrapolated  i n to  the  fu tu re  ( i . e.  a  
straigh t  track along  a  g reat  c i rcle)  does  not  fo l l ow a constan t  beari ng .  I n  th is  coord inate  
system ,  l i nes  of  constant  bearing  fo l l ow the  path  of  rhumb- l ines  ( l oxodrome curves)  that  
g radual l y spi ral  i n to  the  po le.  These  l i nes  of  constant  beari ng  are  transformed  by Mercator 
proj ecti on  i n to  s trai ght  l i nes .  However,  the  same transformation  changes  the  path  of  strai ght  
tracks  such  as  the  l i ne  of  s igh t  from  visual  beari ngs ,  etc.  ( i . e .  g reat  ci rcle)  i n to  curves  wi th  
s i gn i f i cantl y i ncreasing  non- l i neari ty approach ing  the  poles .  At  low l at i tudes,  over the  
d istances  of  concern  to  a navigator,  the  non- l i near d i vergence  i s  of  l i tt l e  consequence  and  i s  
bare l y not iced .  At  h i gh  l ati tudes,  however,  the  effect  can  be  s i gn i f i can t  and  reduces  the  u t i l i ty  
of  the  Mercator proj ecti on  for  navigati on .  Some systems  special i zed  for  u se  in  po lar  waters  
have  implemented  al ternative  proj ection  methods  and  coord inate  systems  wh ich  have  l ong  
been  establ ished  to  correct  th is  s i tuation  wh i le  provid ing  the  usefu l  characterist ics  of  
Mercator.  However,  the  use  of  these  al ternati ves  has  not  been  standard i zed .  

A review of  paper charts  and  a sample  of  ECDIS d isplays  was  conducted  by the  I n ternational  
H ydrograph ic  Bu reau .  I t  observed  that,  at  present,  few ENCs  are  avai lable  for  Polar waters  in  
Navigation  Purpose  bands  3  to  6  (coastal ,  approach ,  harbour,  and  berth ing ) .  Al though  the  
cri teria was  not  made  c lear,  th is  IHB s tudy concluded  that  a  chart  d i splay and  associated  
computations  based  on  the  Mercator projecti on  are  adequate  up  to  85°  l ati tude.  Al l  navigable  
areas  i n  the  Antarct ic  have  a lat i tude  l ess  than  85°.  Much  of  the  expected  traffi c  i n  Polar  
reg ions  operate  at  l at i tudes  l ess  than  85°N .  I n  curren t  ECDIS practice,  there  appears  to  be  
some consensus  that  Mercator shou ld  not  be  used  beyond  approximately 85°  for d isplay at  
the  scales  common ly used  for  navigati on ,  i . e .  scales  1 : 1  500  000  or  larger.  

A practical  cri teria for  m in imal l y acceptable  navigation  accuracy and  un i form i ty across  a  
d isplayed  chart  area m ight  be  based  on  main tain ing  accu racy requ i rements  as  speci f ied  for  
radar,  i . e.  Range – within 30 m or 1  % of the range scale in use,  whichever is greater; Bearing 
– within 1°.  These  cri teria can  be  used  to  defi ne  l im i ts  on  the  largest  scale  Mercator projection  
that  may be  used  at  various  polar  l at i tudes  (refer to  the  tables  provided  i n  Annex J ) .  

For ECDIS,  the  user manual  provided  by the  manufacturer shou ld  state  the  maximum  lat i tude  
north  or  sou th  at  wh ich  i n  the  ECDIS  i s  capable  of  meeti ng  the  performance  requ i red:  

a)  calcu lati ons  and  measurements  “consistent with the SENC accuracy”,  and  

b)  track data,  AIS  i n formation  and  radar overlay image,  when  compared  wi th  the  d isplayed  
chart,  that  “match in scale,  orientation,  projection and  accuracy,  wi th i n  the  ranges  def ined  
i n  IEC  62388. ”  The  stated  maximum  lati tude  shou ld  be  at  l east  85°.  

Any l im i ts  imposed  on  the  se lecti on  of  d isplay scales  avai lable  at  h i gher l at i tudes  sh ou ld  also  
be  described .  

Chart  proj ecti on  types  in  add i t i on  to  Mercator may be  provided .  I f  the  stated  maximum  lat i tude  
of  the  ECDIS i s  g reater than  85°,  then  at  l east  one  chart  proj ecti on  type  su i table  for 
navigati on  i n  h igher lat i tudes  shou ld  be  provided  i n  add i t i on  to  the  Mercator projection .  The  
user manual  shou ld  s tate  the  projection  types  provided  and  describe  the  user i n terface  
i nvolved  i n  trans i t i on ing  from  one  proj ection  type  to  another.  
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O.2 Consistency 

Overlay of  i n formation  on  an  ECDIS  chart  d i splay of  i n formation  from  other sources  (e. g .  
sate l l i te  imagery)  and  the  generation  of  measurements  taken  us ing  ECDIS  navigation  too ls  
shou ld  be  consisten t  wi th  respect  to  the  type  of  chart  projection  and  the  coord inate  system  
used .  
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Annex P  
(normative)  

 
Scenarios for polar areas above 85°  North  

 

This  annex provides  i n  Table  P . 1 ,  Table  P . 2,  Table  P. 3  and  Table  P. 4  pre-calcu lated  con trol  
po i n ts  for po lar  areas  above  85° .  The  con tro l  po i n ts  are  calcu lated  us ing  orthodromes  based  
on  the  tabled  range  bearings .  The  resu l t  i s  the  same as  a radar  sees  the  surround ing  world .  

The  tables  can  be  used  in  vari ous  ways:  own  sh ip  cou ld  be  at  the  ori g in  of  a  table  or  the  
orig i n  of  a  navigati on  too l  (EBL,  VRM,  etc. )  cou ld  be  the  orig i n  of  a  table.  

A radar s imu lator,  wh ich  i s  operati ng  re lat i ve  to  radar an tenna,  can  be  set  to  have  radar  
echoes  at  the  tabled  ranges  and  beari ngs.  Th is  wi l l  enable  checking  both  radar echo  overlay 
and  tracked  radar targets .  

Fi gu re  P. 1  shows  examples  of  use  of  the  tables .  The  smal l  dots  i nd icate  tabled  pos i t i ons .  

 

Figure P.1  – Examples of  use  of  the tables  
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Table  P. 1  – Spatial  control  points  from  85°N,  0°E as  orig in  

Range  Beari ng  Lat  Lon  

3  0  85°02, 985'N  000°00, 000'E  

3  30  85°02, 581 'N  000°1 7, 271 'E  

3  60  85°01 , 481 'N  000°29, 804'E  

3  90  84°59, 985'N  000°34, 244'E  

3  1 20  84°58, 497'N  000°29, 51 0 'E  

3  1 50  84°57, 41 1 'N  000°1 6, 977'E  

3  1 80  84°57, 01 5'N  000°00, 000'E  

3  21 0  84°57, 41 1 'N  000°1 6, 977'W 

3  240  84°58, 497'N  000°29, 51 0 'W 

3  270  84°59, 985'N  000°34, 244'W 

3  300  85°01 , 481 'N  000°29, 804'W 

3  330  85°02, 581 'N  000°1 7, 271 'W 

6  0  85°05, 970'N  000°00, 000'E  

6  30  85°05, 1 55'N  000°34, 843'E  

6  60  85°02, 940'N  000°59, 903'E  

6  90  84°59, 941 'N  001 °08, 481 'E  

6  1 20  84°56, 971 'N  000°58, 726'E  

6  1 50  84°54, 81 6'N  000°33, 665'E  

6  1 80  84°54, 030'N  000°00, 000'E  

6  21 0  84°54, 81 6'N  000°33, 665'W 

6  240  84°56, 971 'N  000°58, 726'W 

6  270  84°59, 941 'N  001 °08, 481 'W 

6  300  85°02, 940'N  000°59, 903'W 

6  330  85°05, 1 55'N  000°34, 843'W 

1 2  0  85°1 1 , 939'N  000°00, 000'E  

1 2  30  85°1 0, 278'N  001 ° 1 0, 91 9 'E  

1 2  60  85°05, 788'N  002°00, 981 'E  

1 2  90  84°59, 763'N  002°1 6, 909'E  

1 2  1 20  84°53, 856'N  001 °56, 276'E  

1 2  1 50  84°49, 603'N  001 °06, 206'E  

1 2  1 80  84°48, 061 'N  000°00, 000'E  

1 2  21 0  84°49, 603'N  001 °06, 206'W 

1 2  240  84°53, 856'N  001 °56, 276'W 

1 2  270  84°59, 763'N  002°1 6, 909'W 

1 2  300  85°05, 788'N  002°00, 981 'W 

1 2  330  85°1 0, 278'N  001 ° 1 0, 91 9 'W 

24  0  85°23, 878'N  000°00, 000'E  

24  30  85°20, 425'N  002°27, 006'E  

24  60  85°1 1 , 200'N  004°06, 644'E  

24  90  84°59, 054'N  004°33, 388'E  

24  1 20  84°47, 378'N  003°47, 868'E  

24  1 50  84°39, 099'N  002°08, 1 1 1 'E  

24  1 80  84°36, 1 21 'N  000°00, 000'E  
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Range  Beari ng  Lat  Lon  

24  21 0  84°39, 099'N  002°08, 1 1 1 'W 

24  240  84°47, 378'N  003°47, 868'W 

24  270  84°59, 054'N  004°33, 388'W 

24  300  85°1 1 , 200'N  004°06, 644'W 

24  330  85°20, 425'N  002°27, 006'W 

 

Table  P.2  – Spatial  control  points  from  87°N,  0°E  as  orig in  

Range  Bearing  Lat  Lon  

3  0  87°02, 985'N  000°00, 000'E  

3  30  87°02, 579'N  000°28, 928'E  

3  60  87°01 , 474'N  000°49, 797'E  

3  90  86°59, 975'N  000°57, 023'E  

3  1 20  86°58, 489'N  000°48, 979'E  

3  1 50  86°57, 409'N  000°28, 1 1 0 'E  

3  1 80  86°57, 01 5'N  000°00, 000'E  

3  21 0  86°57, 409'N  000°28, 1 1 0 'W 

3  240  86°58, 489'N  000°48, 979'W 

3  270  86°59, 975'N  000°57, 023'W 

3  300  87°01 , 474'N  000°49, 797'W 

3  330  87°02, 579'N  000°28, 928'W 

6  0  87°05, 969'N  000°00, 000'E  

6  30  87°05, 1 44'N  000°58, 707'E  

6  60  87°02, 909'N  001 °40, 41 1 'E  

6  90  86°59, 901 'N  001 °54, 01 4'E  

6  1 20  86°56, 942'N  001 °37, 1 40 'E  

6  1 50  86°54, 806'N  000°55, 433'E  

6  1 80  86°54, 031 'N  000°00, 000'E  

6  21 0  86°54, 806'N  000°55, 433'W 

6  240  86°56, 942'N  001 °37, 1 40 'W 

6  270  86°59, 901 'N  001 °54, 01 4'W 

6  300  87°02, 909'N  001 °40, 41 1 'W 

6  330  87°05, 1 44'N  000°58, 707'W 

1 2  0  87°1 1 , 939'N  000°00, 000'E  

1 2  30  87°1 0, 234'N  002°00, 950'E  

1 2  60  87°05, 663'N  003°24, 081 'E  

1 2  90  86°59, 605'N  003°47, 779'E  

1 2  1 20  86°53, 744'N  003°1 1 , 01 9 'E  

1 2  1 50  86°49, 567'N  001 °47, 831 'E  

1 2  1 80  86°48, 061 'N  000°00, 000'E  

1 2  21 0  86°49, 567'N  001 °47, 831 'W 

1 2  240  86°53, 744'N  003°1 1 , 01 9 'W 

1 2  270  86°59, 605'N  003°47, 779'W 

1 2  300  87°05, 663'N  003°24, 081 'W 
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Range  Bearing  Lat  Lon  

1 2  330  87°1 0, 234'N  002°00, 950'W 

24  0  87°23, 877'N  000°00, 000'E  

24  30  87°20, 232'N  004°1 7, 21 1 'E  

24  60  87°1 0, 672'N  007°01 , 030'E  

24  90  86°58, 425'N  007°33, 580'E  

24  1 20  86°46, 952'N  006°09, 1 28'E  

24  1 50  86°38, 967'N  003°24, 388'E  

24  1 80  86°36, 1 23 'N  000°00, 000'E  

24  21 0  86°38, 967'N  003°24, 388'W 

24  240  86°46, 952'N  006°09, 1 28'W 

24  270  86°58, 425'N  007°33, 580'W 

24  300  87°1 0, 672'N  007°01 , 030'W 

24  330  87°20, 232'N  004°1 7, 21 1 'W 

 

Table  P.3  – Spatial  control  points  from  89°N,  0°E  as  orig in  

Range  Bearing  Lat  Lon  

3  0  89°02, 985'N  000°00, 000'E  

3  30  89°02, 565'N  001 °29, 335'E  

3  60  89°01 , 435'N  002°31 , 780'E  

3  90  88°59, 926'N  002°50, 872'E  

3  1 20  88°58, 453'N  002°24, 423'E  

3  1 50  88°57, 397'N  001 °21 , 960'E  

3  1 80  88°57, 01 5'N  000°00, 000'E  

3  21 0  88°57, 397'N  001 °21 , 960'W 

3  240  88°58, 453'N  002°24, 423'W 

3  270  88°59, 926'N  002°50, 872'W 

3  300  89°01 , 435'N  002°31 , 780'W 

3  330  89°02, 565'N  001 °29, 335'W 

6  0  89°05, 969'N  000°00, 000'E  

6  30  89°05, 088'N  003°06, 950'E  

6  60  89°02, 751 'N  005°1 0, 857'E  

6  90  88°59, 704'N  005°40, 904'E  

6  1 20  88°56, 804'N  004°41 , 538'E  

6  1 50  88°54, 762'N  002°37, 339'E  

6  1 80  88°54, 031 'N  000°00, 000'E  

6  21 0  88°54, 762'N  002°37, 339'W 

6  240  88°56, 804'N  004°41 , 538'W 

6  270  88°59, 704'N  005°40, 904'W 

6  300  89°02, 751 'N  005°1 0, 857'W 

6  330  89°05, 088'N  003°06, 950'W 

1 2  0  89°1 1 , 938'N  000°00, 000'E  

1 2  30  89°09, 982'N  006°51 , 252'E  

1 2  60  89°04, 989'N  01 0°49, 991 'E  
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Range  Bearing  Lat  Lon  

1 2  90  88°58, 824'N  01 1 ° 1 5, 235'E  

1 2  1 20  88°53, 226'N  008°54, 461 'E  

1 2  1 50  88°49, 408'N  004°51 , 060'E  

1 2  1 80  88°48, 062'N  000°00, 000'E  

1 2  21 0  88°49, 408'N  004°51 , 060'W 

1 2  240  88°53, 226'N  008°54, 461 'W 

1 2  270  88°58, 824'N  01 1 ° 1 5, 235'W 

1 2  300  89°04, 989'N  01 0°49, 991 'W 

1 2  330  89°09, 982'N  006°51 , 252'W 

24  0  89°23, 877'N  000°00, 000'E  

24  30  89°1 8, 906'N  01 6°53, 329'E  

24  60  89°07, 679'N  023°1 6, 802'E  

24  90  88°55, 424'N  021 °42, 069'E  

24  1 20  88°45, 1 49'N  01 6°02, 274'E  

24  1 50  88°38, 444'N  008°25, 082'E  

24  1 80  88°36, 1 23 'N  000°00, 000'E  

24  21 0  88°38, 444'N  008°25, 082'W 

24  240  88°45, 1 49'N  01 6°02, 274'W 

24  270  88°55, 424'N  021 °42, 069'W 

24  300  89°07, 679'N  023°1 6, 802'W 

24  330  89°1 8, 906'N  01 6°53, 329'W 

 

Table  P.4  – Spatial  control  points  from  90°N,  0°E  as  orig in ,  1 80°E   
as  orig in  of  relative  bearings  

Range  Bearing  Lat  Lon  

3  0  89°57, 01 5'N  1 80°00, 000'E  

3  30  89°57, 01 5'N  1 50°00, 000'E  

3  60  89°57, 01 5'N  1 20°00, 000'E  

3  90  89°57, 01 5'N  090°00, 000'E  

3  1 20  89°57, 01 5'N  060°00, 000'E  

3  1 50  89°57, 01 5'N  030°00, 000'E  

3  1 80  89°57, 01 5'N  000°00, 000'E  

3  21 0  89°57, 01 5'N  030°00, 000'W 

3  240  89°57, 01 5'N  060°00, 000'W 

3  270  89°57, 01 5'N  090°00, 000'W 

3  300  89°57, 01 5'N  1 20°00, 000'W 

3  330  89°57, 01 5'N  1 50°00, 000'W 

6  0  89°54, 031 'N  1 80°00, 000'E  

6  30  89°54, 031 'N  1 50°00, 000'E  

6  60  89°54, 031 'N  1 20°00, 000'E  

6  90  89°54, 031 'N  090°00, 000'E  

6  1 20  89°54, 031 'N  060°00, 000'E  

6  1 50  89°54, 031 'N  030°00, 000'E  
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Range  Bearing  Lat  Lon  

6  1 80  89°54, 031 'N  000°00, 000'E  

6  21 0  89°54, 031 'N  030°00, 000'W 

6  240  89°54, 031 'N  060°00, 000'W 

6  270  89°54, 031 'N  090°00, 000'W 

6  300  89°54, 031 'N  1 20°00, 000'W 

6  330  89°54, 031 'N  1 50°00, 000'W 

1 2  0  89°48, 062'N  1 80°00, 000'E  

1 2  30  89°48, 062'N  1 50°00, 000'E  

1 2  60  89°48, 062'N  1 20°00, 000'E  

1 2  90  89°48, 062'N  090°00, 000'E  

1 2  1 20  89°48, 062'N  060°00, 000'E  

1 2  1 50  89°48, 062'N  030°00, 000'E  

1 2  1 80  89°48, 062'N  000°00, 000'E  

1 2  21 0  89°48, 062'N  030°00, 000'W 

1 2  240  89°48, 062'N  060°00, 000'W 

1 2  270  89°48, 062'N  090°00, 000'W 

1 2  300  89°48, 062'N  1 20°00, 000'W 

1 2  330  89°48, 062'N  1 50°00, 000'W 

24  0  89°36, 1 23 'N  1 80°00, 000'E  

24  30  89°36, 1 23 'N  1 50°00, 000'E  

24  60  89°36, 1 23 'N  1 20°00, 000'E  

24  90  89°36, 1 23 'N  090°00, 000'E  

24  1 20  89°36, 1 23 'N  060°00, 000'E  

24  1 50  89°36, 1 23 'N  030°00, 000'E  

24  1 80  89°36, 1 23 'N  000°00, 000'E  

24  21 0  89°36, 1 23 'N  030°00, 000'W 

24  240  89°36, 1 23 'N  060°00, 000'W 

24  270  89°36, 1 23 'N  090°00, 000'W 

24  300  89°36, 1 23 'N  1 20°00, 000'W 

24  330  89°36, 1 23 'N  1 50°00, 000'W 
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Annex Q  
(normative)  

 
IEC 61 1 62  in terfaces 

 

Q.1  General  

The ECDIS  shal l  be  capable  of  at  l east  transm i tt i ng  and  receivi ng  data wi th  the  non  optional  
l og ical  i n terfaces  i n  F igure  Q. 1  us ing  the  sen tences  l i s ted  i n  the  Table  Q. 1 ,  Table  Q. 2,  
Table  Q. 3,  Table  Q. 4  and  the  protoco ls  l i s ted  i n  Table  Q. 5.  Opti onal  l og ical  i n terfaces,  i f  
provided ,  shal l  be  capable  of  at  l east  transm i tt i ng  and  receivi ng  data us i ng  the  sen tences  
l i sted  i n  the  Table  Q.2  and  Table  Q. 4.  

Fi gu re  Q. 1  shows  the  log ical  i n terfaces.  I f  more  than  one  log ical  i n terface  i s  implemented  on  a  
s i ng le  phys ical  i n terface  then  al l  aspects  of  each  l og ical  i n terface,  i ncl ud ing  alert  
communicati on ,  heartbeat,  etc. ,  shal l  be  d is ti ngu ishable  from  those  of  other l og ical  i n terfaces  
implemented  on  the  same physical  i n terface.  

 

Figure Q.1  – ECDIS l og ical  in terfaces  

Table  Q. 1 ,  Table  Q.2 ,  Table  Q. 3  and  Table  Q. 4  speci fy sen tences  wh ich  can  be  used  wi th  
i n terface  al ternatives  I EC  61 1 62-1 ,  I EC  61 1 62-2  and  I EC 61 1 62-450.  I f ,  add i t ional l y,  i n terface  
IEC  61 1 62-3  i s  used  equ ivalent  PGNs  are  l i s ted  in  Annex  R.  

IEC 

ECDIS  

Head ing  sensor  

EPFS  

SDME  

AIS,  opti onal  

NAVTEX,  opti onal  

I NS,  opti onal  

Radar,  opti onal  

SafetyNET,  opti onal  

VDR  

BNWAS 

BAM  

ECDIS  backup  
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Table  Q. 1  – Mandatory sentences received  by ECDIS  

Mnemonic In terface (see  Figure  Q. 1 )  Name Comment  

ACN a  BAM  Alert  command  Alert  command  e. g .  
acknowl edge  

DTMb  EPFS Datum  reference   

GLLb  

GGAb  

GNSb  

RMCb   ( * )  

EPFS Geog raph ic  pos i t i on  – 
l at i tude/l ong i tude  

 

HBTb  BAM,  I NS  Heartbeat  Support  re l i able  al ert  re l ated  
commun icat i on  

Repeated  once  per 1  m i n  

NSRa  I NS  Navigati onal  s tatus  
report  

I n teg ri ty  and  plaus i bi l i ty  of  the  
CCRS data from  I NS  

THSb  

HDTb   ( * )  

Head ing  sensor,  I NS  Head ing  sou rce   

RRTc  ECDIS  backup  Report  rou te  transfer   

VBWb  

VHWb   ( * )  

SDME,  I NS  Speed  l og   

VTGb  EPFS,  I NS  Speed  and  cou rse  
from  EPFS 

 

NOTE  Sentences  i ncl uded  for  backward  compatibi l i ty  are  marked  wi th  an  asteri sk (* ) .  

a  See  I EC  61 924-2.  

b  See  I EC  61 1 62-1 .  

c  See  Annex T.  
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Table  Q.2  – Optional  sentences  received  by ECDIS  

Mnemonic In terface (see  Figure  Q. 1 )  Name Comment  

NRXa  

NRMa  

NAVTEX Recei ved  NAVTEX 
messages  

Source  of  MSI  data  

Cri teri a  for  suppression  of  
MSI  messages  

SM1 b  

SM2b  

SM3b  

SM4b  

SMBb  

SafetyNET Recei ved  SafetyNET 
messages  

Source  of  MSI  data  

OSDa  Radar  Own  sh i p  data   

RSDa  Radar  Radar system  data   

TLBa  

TTDa  c  

TTMa   ( * )  

Radar  Tracked  target  data   

VDMa  

VDOa  

AI S  AIS  target  and  own  
sh ip  i n formati on  

 

Sentences  i ncl uded  for  backward  compatibi l i ty  are  marked  wi th  an  asteri sk (* ) .  

a  See  I EC  61 1 62-1 .  

b  See  Annex U .  

c  See  al so  Annex V.  

 

Table  Q.3  – Mandatory sentences transmitted  by the  ECDIS  

Mnemonic In terface (see  Figure  Q. 1 )  Name Comment  

ALCa  VDR,  BAM,  I NS  Cycl i c  al ert  l i s t  Li s t  o f  cu rren t  al ert  

ALFa  VDR,  BAM,  I NS  Alert  sen tence  Detai l s  o f  a  new al ert  

ARCa  BAM,  I NS  Alert  command  refused  Alert  command  not  accepted  

EVEb  BNWAS Operator acti vi ty  Reset  dormant  peri od  of  the  
BNWAS 

HBTb  BAM,  I NS  Heartbeat  Support  re l i able  al ert  re l ated  
commun icat i on  

RRTc  ECDIS  backup  Report  rou te  transfer   

a  See  I EC  61 924-2.  

b  See  I EC  61 1 62-1 .  

c  See  Annex T.  
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Table  Q.4  – Optional  sentences  transmitted  by the ECDIS 

Mnemonic In terface (see  Figure  Q. 1 )  Name Comment  

NRMa  

$- -CRQ,NRMa  

NAVTEX Setup  for NAVTEX Contro l  cri teri a for 
suppress ion  

Query for  cu rren t  setup  

VSDa  AI S  Cargo  category  

Navigati on  s tatus  

Sh ips ’  d raft  (max 
actual  s tati c)  

Dest i nati on  

ETA date  &  t ime 

Reg i onal  appl i cat i on  
f l ags  

 

a  See  I EC  61 1 62-1 .  

 

Q.2 VDR interface 

Table  Q. 5  describes  the  i n formation  transm i tted  by the  ECDIS  to  the  VDR.  

Table  Q.5  – Mandatory information  transmitted  to  the VDR  

Parameter  Speci fi cation  Comment  

Display  I n terface:  

I EC  61 1 62-450  (UDP)  

 

Header and  format:  

I EC  61 996-1 :201 3,  Annex E  

 

D i splay sou rce  
i n formati on  

I n terface:  

I EC  61 1 62-450  (UDP)  

 

Header and  format:  

I EC  61 996-1 :201 3,  Annex G  

 

 

Q.3 AIS interface and  interrogation  

An  AIS  i n terface  i s  opt ional  and  the  functi onal i ty of  i n terrogation  i s  optional  wi th i n  th is  optional  
i n terface.  

NOTE  The  AIS  VDL i s  l im i ted  i n  i ts  n umber of  RATDMA transm iss ions.  I n terrogati ons  (Message  1 5 )  and  
responses  (e . g . ,  Messages  5  and  24)  are  both  RATDMA type  transm iss ions.  Repeated  i n terrogati ons  wi l l  l im i t  the  
AIS  transponder's  abi l i ty  to  make  other h i gh  pri ori ty  message  exchanges  by RATDMA (e. g .  Meassge  1 4  –safety 
re l ated ) .  RATDMA messages,  especial l y  mu l t i -s l ot  messages  (e . g . ,  Message  5  Sh ip  Stat i c  and  Voyage  Related )  
are  especi al l y  un fri end l y  to  a  heavi l y- l oaded  AIS  VDL.  Message  5  i s  the  f i rst  message  to  fai l  i n  a  l oaded  AIS  VDL 
and  the  more  you  i n terrogate  for  i t  ( i . e . ,  wi th  Message  1 5 ) ,  the  more  prone  you  are  to  not  be i ng  able  to  recei ve  i t .  

AIS  in terrogati on ,  i f  provided,  shal l  not  cause  too  heavy a  l oad  to  the  AIS  VDL.  Ru les  for  
optional  AIS  in terrogati on  are:  

a)  ECDIS  may support  the  $- -AIR  sen tence  for i n terrogati on  speci fi ed  i n  I EC  61 1 62-1  as  a  
means  to  i n i ti ate  requests  for speci fi c  I TU-R M. 1 371  messages  from  d is tan t  mobi le  
stat ions,  for  example  when  Message  5  (Sh ip  Static  and  Voyage  Related)  has  not  been  
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received.  The  AIS  i n terrogation  (AIR  sen tence)  i s  not  i n tended  to  be  u sed  by a l arge  
amoun t  of  users  as  over-use  wi l l  downgrade  the  AIS  performance  as  a  whole.  
Transm ission  from  a s ing le  vessel  may cause  al l  other vessels  to  generate  heavy paral le l  
i n terrogation  traffi c;  

b)  when  the  in terrogati on  capabi l i ty i s  provided ,  i t  shal l  be  poss ible  to  select  i t  to  Off  and  i t  
shal l  have  the  fo l l owing  l im i tati ons .  The  requests  for Messages  5  and  24  shal l  be  
i n ten tional l y l im i ted  to  vessels  wi th in  7  NM  of  own  sh ip  for wh ich  a  Message  5  (Class  A)  or  
Message  24  Part  B  (C lass  B)  has  not  been  received  wi th i n  the  l ast  hour.  When  these  
cond i t i ons  are  met,  the  rate  of  i n terrogations  transm i tted  to  an  ind i vidual  vessel  shal l  not  
exceed  one  per  hour.  

Q.4 Route transfer interface 

I f  a  f i xed  wi re  i n terface  i s  provided  (see  4. 1 0. 2. 3)  Table  Q.6  g i ves  the  i n formation  to  be  
transm i tted  and  received  between  the  ECDIS  and  an  ECDIS  backup  system .  

Table  Q.6  – In formation  between  the ECDIS and  an  ECDIS backup system  

Parameter  Speci fi cation  Comment  

Route  I n terface:  

I EC  61 1 62-450  (UDP)  

To  transfer rou te  exchange  f i l es  as  speci f i ed  i n  
Annex S  

RRT,  Report  
Rou te  Transfer  

I n terface:  

I EC  61 1 62-450  (UDP)  

RRT sen tence  i s  used  to  i n form  other party abou t  the  
transferred  f i l e ,  see  Annex T.  

 

Q.5 BAM interface 

Tim ing  d iagrams  for alert  sen tences  ALF,  ALC,  ARC and  ACN  are  g i ven  i n  F i gure  Q. 2 ,  
Fi gu re  Q. 3 ,  F i gu re  Q. 4,  F i gure  Q. 5,  F i gu re  Q. 6  and  F igure  Q.7.  

 

Figure Q.2  – Alert  reporting  by ECDIS wi thout  escalation  of  a  warning  

IEC 
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Figure Q.3  – Alert  reporting  by ECDIS wi th  escalation  of  a  warn ing  as  alarm  

 

Figure Q.4  – Alert  reporting  by ECDIS in  case of  remote  acknowledge  

IEC 
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Figure Q.5  – Alert  reporting  by ECDIS in  case of  remote  si lence  
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Figure Q.6  – Alert  reporting  by ECDIS i n  case of  remote  si lence  

 

Figure Q.7  – Alert  reporting  by ECDIS i n  case of  remote  si lence  

 

IEC 

IEC 



IEC 61 1 74:201 5  © I EC  201 5  – 1 81  – 

Annex R  
( in formative)  

 
Conversion  between  IEC 61 1 62-1  sentences 
and  IEC 61 1 62-3  parameter group numbers 

 

Table  R. 1  and  Table  R. 2  g i ve  m in imum  equ ivalen ts  for transferri ng  data over IEC  61 1 62-1  
i n terfaces  and  I EC  61 1 62-3  i n terfaces.  

Table  R. 1  – Conversion  from  IEC 61 1 62-1  to  IEC  61 1 62-3  

IEC 61 1 62-1  sentence  IEC 61 1 62-3  PGN  

DTM  Datum  reference  1 29044  

1 29045  

Datum  

User datum  sett i ng  

GGA G lobal  pos i t i on i ng  system  (GPS)  f i x  
data  

1 29025  

1 29029  

Posi t i on ,  rapid  update  

GNSS  pos i t i on  update  

GLL  Geog raph ic  pos i t i on  −   
Lati tu de/l ong i tude  

1 29025  

1 29029  

Posi t i on ,  rapid  update  

GNSS  pos i t i on  update  

GNS  GNSS  f i x  data  1 29025  

1 29029  

Posi t i on ,  rapid  update  

GNSS  pos i t i on  update  

HDT Head ing  true  1 27250  Vessel  head ing  

RMC  Recommended  m in imum  speci fi c  
GNSS  data  

1 29025  

1 29026  

1 29029  

Posi t i on ,  rapid  update  

COG  and  SOG,  rapi d  update  

GNSS  pos i t i on  update  

THS  True  head ing  and  s tatus  1 27250  Vessel  head ing  

VBW Dual  g round/water speed  1 28259  

1 30577  

Speed ,  water referenced  

D i recti on  data  

VHW Water speed  and  head i ng  1 27250  

1 28259  

1 30577  

Vessel  head ing  

Speed,  water referenced  

Di rect i on  data  

VTG  Cou rse  over g round  and  g round  
speed  

1 29026  COG  and  SOG,  rapi d  update  

ZDA Time  and  date  1 26992  

1 29033  

System  t ime 

Time  and  date  
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Table  R.2  – Conversion  from  IEC 61 1 62-3  to  IEC  61 1 62-1  

IEC 61 1 62-3  PGN  IEC 61 1 62-1  sentence  

1 26992  System  t ime ZDA Time  and  date  

1 27250  Vessel  head ing  HDG  

HDT 

OSD  

THS  

VHW 

Head ing ,  deviat i on  and  variati on  

Head ing  true  

Own  sh i p  data  

True  head ing  and  s tatus  

Water speed  and  head i ng  

1 28259  Speed,  water referenced  VBW 

VHW 

Dual  g round/water speed  

Water speed  and  head i ng  

1 29025  Posi t i on ,  rapid  update  GGA 

GLL  

GNS  

RMC  

G lobal  pos i t i on i ng  system  (GPS)  f i x data  

Geog raph ic  pos i t i on  −  Lat i tude/l ong i tude  

GNSS  f i x  data  

Recommended  m in imum  speci fi c  GNSS  data  

1 29026  COG  &  SOG,  rapid  u pdate  RMC  

VTG  

Recommended  m in imum  speci fi c  GNSS  data  

Cou rse  over g round  and  g round  speed  

1 29029  GNSS  pos i t i on  update  GGA 

GLL 

GNS  

GSA 

RMC  

G lobal  pos i t i on i ng  system  (GPS)  f i x data  

Geog raph ic  pos i t i on  −   Lati tude/l ong i tude  

GNSS  f i x  data  

GNSS  DOP  and  act i ve  satel l i tes  

Recommended  m in imum  speci fi c  GNSS  data  

1 29033  Time  and  Date  ZDA Time  and  date  

1 29044  Datum  DTM  Datum  reference  

1 29045  User datum  sett i ng  DTM  Datum  reference  

1 30577  D i rect i on  data  OSD  

VBW 

VHW 

Own  sh i p  data  

Dual  g round/water speed  

Water speed  and  head i ng  
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Annex S  
(normative)  

 
Route plan  exchange format – RTZ 

 

S.1  General  

This  rou te  p lan  exchange  format  i s  i n tended  be  used  for many purposes.  For example  i t  can  
be  used  onboard  for rou te  plan  exchange  between  main  and  backup ECDIS,  ECDIS  and  
radar,  ECDIS and  optim ization  systems,  etc.  Another  example  use  i s  between  sh ip  and  shore  
where  i t  can  be  used  to  i n form  the  shore  about  the  p lan  of  the  vessel ,  the  shore  can  
recommend  a  rou te,  the  shore  can  optim ize  a rou te,  etc.  

Th is  rou te  plan  exchange  format  i s  based  on  standard izing  a  s ing le  rou te  plan .  The  
appl ication  leve l  of  the  sender and  receiver i s  assumed  to  be  able  to  hand le  mu l t i ple  rou te  
plans  for  use  cases  wh ich  requ i re  avai labi l i ty of  mu l t ip le  rou tes ,  for  example  al ternati ve  rou te  
plans  for the  same voyage  or  rou te  plans  for  d i fferen t  purposes.  

A rou te  plan  cons ists  of  waypoin ts .  Each  waypoin t  con tains  i n formation  re lated  to  the  l eg  from  
the  previous  waypoin t.  Descripti ons  of  rou te  plans  are  shown  i n  F igu re  S. 1  and  F igure  S. 2.  
The  rou te  exchange  format  i s  a  f i le  con tain i ng  an  XML coded  vers ion  of  the  rou te  plan .The  
XML rou te  exchange  f i l e  uses  the  extens ion  . rtz .  A  descripti on  of  the  RTZ format i s  g i ven  i n  
Clause  S. 5.  Examples  of  RTZ format rou tes  are  g i ven  i n  C lauses  S. 7  and  S. 8.  

Clause  S. 6  g i ves  an  XML schema to  be  met  by RTZ rou te  f i l es  so  that  thei r  structure  and  
con ten t  can  be  veri f i ed .  

NOTE  1  Th i s  rou te  exchange  format  has  some l im i tati ons  for  appl i cabi l i ty  due  to  the  s imple  geometri c  mode  used.  
Appl i cat i on  for  l at i tu des  above  70º  may cause  s i gn i f i cant l y  d i fferent  paths  over the  earth  su rface  between  two  
systems.  Appl i cat i on  to  l ong  l egs  such  as  an  ocean  cross i ng  i s  subject  to  d i fferences  i n  the  exact  path  over the  
earth  su rface.  

NOTE  2  I t  i s  recommended  that  the  recei ver of  the  rou te  exchange  always  performs  a check agai nst  the  chart  
database  and  a  geometry check before  use  for  navi gati on  pu rposes.  

NOTE  3  I n formati on  i n  add i t i on  to  the  rou te  exchange  format  wi l l  be  necessary between  th i rd  part i es  to  assure  the  
l evel  of  accu racy and  repeatabi l i ty  requ i red  for  Track Con tro l  System  purposes.  
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The  d i stance  between  waypoi n ts  i s  from  WOL to  WOL wi th  zero  “advance  and  transfer”  o r “ forward ing  d i stance”.  

Figure S.1  – Descript ion  of  route p lan  – Distance between  WP 2  and  WP 3  

 

 

Figure S.2  – Descript ion  of  route plan  – Leg  parameters belong ing  to  WP 3  

S.2  RTP Data container  

Data containers  are  standard  ZIP  arch ive  f i l es  used  to  compress  the  s i ze  of  the  rou te  
exchange  f i l es .  

The  container f i l e  . rtzp  s tores  a  XML f i le  . rtz ,  wh ich  conforms  to  the  XML schema described  
i n  Clause  S. 6.  

Use  of  the  data con tainer  i s  optional  wi th  removable  med ia.  I n  th is  case  the  rou te  exchange  
may be  used  wi th  or  wi thou t  the  data  con tainer.  When  used  wi thout  the  data  container the  
f i l ename of  the  rou te  exchange  i s  . rtz  i nstead  of  . rtzp .  

IEC 

IEC 
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NOTE The  f i l ename i s  the  attr ibu te  rou teName described  i n  S . 5. 3.  

I n  add i t i on  to  the  . rtz  f i l e  a  number of  free- format  f i l es  may be  placed  i n  the  data con tainer.  
The  semantic  data l i nk between  the  XML nodes  and  f i l es  may be  documented  us i ng  a HTTP  

l i ke  scheme "rtz: //<URI>" ,  where  "<URI>"  i denti f ies  a  f i l e  name i ns ide  the  data container.  

For example:  

  <extensions>  

    <ext ens ion  manufacturer=" Acme"  vers ion=" 2 . 1 "  

      name=" AuxRouteI nfo-967 4 F2 6E-EAFB-4 3 1 9-AE2 4 -0 8D5 BA69D8 95 " >  

      <property  name=" s ource"  

        

value=" htt p: / / services . acme. com/auto_rout e/ ? id=3e8 91 8 8 4 e62 0 97 0 e5 30 3 fd2 3994 2 7 98 6 " />  

      <property  name=" attachment"  value=" rtz : / / ass ignement-13 . 0 4 . 2 0 1 3 . docx" />  

      <property  name=" attachment"  value=" rtz : / /MFD_original . rt 3" />  

    </ extension>  

  </ extensions>  

  <extensions>  

S.3  High-level  description  of  the RTZ format  

The l og ical  desi gn  of  a  rou te  cons ists  of  th ree  i ndependen t  un i ts:  

•  a  b lock wi th  general  i n formation  abou t  the  rou te;  
•  a  b lock wi th  rou te  geography (geometry)  i n formation  wh ich  cons is ts  of  blocks  describ ing  

i nd i vi dual  l egs.  Legs  are  l i s ted  i n  the  order they appear on  the  rou te;  
•  a  b lock that  con tains  a set  of  rou te  schedu les.  

Each  block can  be  extended  by manufacturers  to  f i t  the i r  needs.  

S.4  Adaptation  to  th i rd-party extensions  

S.4.1  Generic  idea  

Extended  i n formation  i n  most  cases  refers  to  the  geography (geometry)  of  a  rou te.  

There  i s  a  need  to  ensure  that:  

•  there  i s  a  poss ibi l i ty to  keep  extensions  from  d i fferen t  manufacturers  i n  a  s i ng le  f i l e ;  

•  mod i fyi ng  the  geography (geometry)  of  a  rou te  shal l  not  resu l t  i n  the  data bi nd ings  i n  
extensions  becom ing  inval i d ;  

•  when  chang ing ,  add ing  or removing  l egs ,  data cons istency shou ld  not  break down  due  to  
unknown  extensions  in  codes  for a  part icu lar manufacturer.  

S.4.2  Unique identi ficat ion  of  a  waypoint  

Each  waypoin t  i n  a  rou te  has  a un i que  composi te  I D.  

I t  i s  assumed  that  al l  RTZ extensions  use  th is  i denti f i er  to  l i nk thei r  data to  the  geography.  

The  i denti f ier  cons ists  of  two  parts :  

•  id ,  wh ich  al l ows  the  f i nd i ng  of  a  waypoin t  i n  the  l i st;  

•  revision ,  wh ich  al lows  the  determ ination  of  mod i fi cati ons  of  a  waypoin t  s i nce  the  en try of  
the  data i n to  a  f i l e  extens ion .  

id  i s  an  i n teger,  
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revision  i s  a  monoton ical l y i ncreas ing  i n teger.  

S.4.3  Creation  of  new waypoints  

After creation  of  the  waypoin t  the  revision  attribu te  gets  the  value  of  0 .  

S.4.4  Change of  geog raph ic  data for  a  waypoint  

When  the  data of  a  waypoin t  changes,  the  software  shou ld  i ncrease  the  revis i on  number 
revision ,  so  that  th i rd-party software  that  works  wi th  the  extens ion ,  i s  able  to  f i nd  ou t  that  the  
data to  wh ich  i t  i s  associated  i s  no  l onger val id .  

S.4.5  Waypoint  removal  

When  delet ing  a  waypoin t  from  a rou te,  al l  the  waypoin t  data  i ncl ud ing  schedu le  data i s  
de leted  and  the  waypoin t  numbers  wi th in  the  rou te  are  updated.  

Respons ibi l i ty for  the  extens ion 's  data modi f i cati on  i s  ass i gned  to  the  manufacturer’s  code  
on l y.  

The  data that  software  i s  not  able  to  recogn i ze  (e . g .  extens ions  and  options)  are  wri tten  back 
i n to  the  modi f i ed  f i l e  wi thou t  mod i f ication .  

I t  i s  assumed  that  the  receiver wh ich  understands  extens ions  i s  able  to  f i l ter  ou t  data when  
read ing  the  rou te  and  be  able  to  e l im inate  the  data of  extens ions  re lated  to  removed  or  to  
non-existent  waypoin ts .  

S.5  Detai led  RTZ format  description  

S.5.1  Fi le  components  

The RTZ f i le  cons is ts  of:  

•  the  mandatory XML processing  i nstruction ,  wh ich  al l ows  the  speci f icati on  of  the  encod ing  
of  str i ng  data;  

•  a  root  <rou te>  n ode,  wh ich  incl udes  the  URIs  of  the  standard  namespace   
h ttp: //www.w3. org /2001 /XMLSchema- instance  as  wel l  as  the  RTZ namespace 3   
h ttp: //www. ci rm .org /RTZ/1 /0;  

•  the  vers ion  attri bu te  i n  the  format  "Major.M inor"  (curren tl y " 1 . 0") .  

The  preferred  f i l e  encod ing  i s  UTF-8.  

S.5.2  Route node description  

This  i s  the  on l y " root"  e l ement of  the  RTZ f i le .  

I t  has  one  mandatory attri bu te  "vers ion "  that  contains  the  vers ion  of  the  RTZ format  used  
duri ng  f i l e  creati on .  

Vers ion  i s  speci f ied  as  a  combinati on  of  two  f i gures  separated  wi th  a dot.  The  f i rst  f i gu re  
corresponds  to  the  major  vers ion .  I t  shal l  be  changed  i n  the  case  of  s ign i f i can t  modi f i cations  
to  the  documen t s tructure.  Formats  wi th  d i fferent  major  vers ions  are  incompatible.  

___________ 

3  Com i té  I n ternati onal  Rad io-Mari t ime  (CIRM)  i s  the  i n ternati onal  associati on  for  mari ne  e l ectron i cs  compan ies.  



IEC 61 1 74:201 5  © I EC  201 5  – 1 87  – 

The  second  f i gure  corresponds  to  the  m inor vers ion  and  ind icates  format  changes  that  do  not  
affect  compatibi l i ty.  

The  Route  n ode  cons ists  of  a  sequence  of  the  fo l l owing  ch i l d  nodes:  

•  RouteIn fo  n ode  that  contains  bas ic  i n formation  on  the  rou te;  

•  Waypoints  node  that  describes  the  geograph ical  components  of  the  rou te;  

•  Schedules  n ode  that  describes  calcu lated  schedu le  and  t im ing  defi ned  by a  user;  

•  Extensions  n ode  that  al lows  for extend ing  the  format to  f i t  the  part icu lar needs  of  a  
manufacturer.  

S.5.3  RouteIn fo  node description  

The  RouteInfo  n ode  provides  a  place  to  store  i n formation  re lated  to  the  whole  rou te.  

I n formation  i s  s tored  i n  the  fo l lowing  attri bu tes:  

Attribute  Description  Format  Status  Comment  

rou teName name  of  the  rou te  Stri ng  Mandatory   

rou teAuthor  Au thor of  rou te  Stri ng  Opti on   

rou teStatus  Status  of  rou te  Stri ng  Opti on   

val i d i tyPeri odStart  S tart  of  val i d i ty  peri od  I SO 8601  Opti on   

val i d i tyPeri odStop  Stop of  val i d i ty  peri od  I SO 8601  Opti on   

vesselName  Sh ip’s  name  Stri ng  Opti on   

vesselMMSI  Sh ip’s  MMSI  XXXXXXXXX Opti on   

vessel IMO  Sh ip’s  IMO number  XXXXXXX Opti on   

vesselVoyage  Number of  the  voyage  Stri ng  Opti on   

vesselD i splacement  Sh ip’s  d i spl acement  I n teger  Opti on  Un i t:  tons  

vesselCargo   Sh ip’s  cargo  I n teger  Opti on  Un i t:  tons  

vesselGM  Metacentri c  he i g h t  

XX.XX Opti on  Metacentri c  he i g h t  o f  the  
sh ip  for  i n tended  voyage.  

Un i t:  metres  

optim izat i onMethod  
Rou te  i s  optim i zed  to  meet  
KPI  

Stri ng  Opti on  Cou l d  be  f i xed  speed ,  
Lowest  Fuel  
Consumpti on ,  Fi xed  ETA 

vesselMaxRol l  
Sh ip’s  max ro l l  ang le  
al l owed  

XX Opti on  Un i t:  degrees  

vesselMaxWave  
Sh ip  s i gn i f i cant  wave  
hei g h t  l im i t  

XX.X Opti on  Un i t:  metres  

vesselMax_Wind  
Sh ip’s  max wind  speed  
l im i t  

XX.X Opti on  Un i t:  metres  

vesselSpeedMax Sh ip’s  max speed   
XX.X Opti on  Un i t:  knots ,  Speed  

th rough  water  

vesselServi ceM in  
Sh ip’s  preferred  servi ce  
speed  window_m in  

XX.X Opti on  Un i t:  knots ,  Speed  
th rough  water  

vesselServi ceMax 
Sh ip’s  preferred  servi ce  
speed  window_max 

XX.X Opti on  Un i t:  knots ,  Speed  
th rough  water  

rou teChangesH istory  
Cause  of  rou te  change,  
Ori g i nator and  Reason  

Stri ng  Opti on   
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For example:  

<Rout eI nfo  routeName=" AROUNDtheSKAGEN"  / >  

            ves s elName=”ACME”  

            validityP eriodS tart=”2 0 1 4 -0 1 -0 3T0 3 : 1 5 : 0 0 Z ”  

            validityP eriodS top=”2 0 1 4 -0 1 -0 6T1 0 : 1 5 : 0 0 Z”  

            ves s elMMSI =”xxxxxxxxx”  

            ves s elVoyage  =” xxxx”/>  

Add i ti onal l y,  the  node  may contain  a ch i ld  extensions .  

S.5.4  Waypoints  node  description  

The  Waypoints  node  contains  data re lated  to  the  geometry of  the  rou te.  

As  m in imum ,  i t  shal l  con tain  a sequence  of  Waypoint  nodes  that  describe  every l eg  of  the  
rou te.  

The  order  of  the  Waypoint  n odes  fo l l ows  the  order of  the  l egs.  

Before  the  sequence  of  Waypoint  n odes  i t  i s  poss ible  to  i nsert  a  Defau l tWaypoint  n ode,  
wh ich  defi nes  defau l t  values  of  attri bu tes  for  newl y created  l egs  except  for  the  geometry data.  

For example:  

<Waypoint  i d=" 2 4 "  revis ion=" 3"  radius=" 0 . 6" >  

    <Pos ition  lat =" 5 3 . 0 51 3 "  lon=" 8 . 8 7 50 9" / >  

    <Leg  s t arboardXTD=" 0 . 2 "  ports iz eXTD=" 0 . 1 "  geometryType=" 1 " />  

</Waypoint>  

Add i ti onal l y,  the  node  may contain  a ch i ld  extensions  n ode.  

S.5.5  Defau l tWaypoint  node description  

The  Defau l tWaypoint  n ode  al l ows  the  defi n i t i on  of  defau l t  values  of  attribu tes  for newl y 
created  waypoin ts .  

For example:  

<Waypoints>  

    <DefaultWaypoint  radius =" 1 . 4 " >  

         <Leg  s tarboardXTD=" 0 . 5 "  portsiz eXTD=" 0 . 5 "  geometryType=" 0 " / >  

    </ DefaultWaypoint>  

I f  the  Defau l tWaypoin t  node  i s  provided  before  the  sequence  of  waypoin ts,  then  i t  shal l  
con tain  values  for  attri bu tes  for  newl y created  waypoin ts .  

For example:  

<Waypoints>  

    <DefaultWaypoint  radius =" 1 . 4 " >  

        <Leg s tarboardXTD=" 0 . 3 "  port sideXTD=" 0 . 3 "  

             geometryType=" 0 " / >  

    </DefaultWaypoint>  

Defau l ts  sett i ngs  for  a l l  waypoi n ts  

    <Waypoint  id=" 33 "  rev=" 1 " />  

        <Posit ion  lat=" 53 . 0 4 92 "  l on=" 8 . 8 7 7 31 " / >  

    </Waypoint>  

For th i s  waypoi n t  defau l t  sett i ngs  
appl i ed  
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    <Waypoint  id=" 1 7 "  rev=" 3 "  radius =" 0 . 3 " >  

        <Posit ion  lat=" 53 . 0 51 3 "  l on=" 8 . 8 7 50 9 " / >  

        <Leg s tarboardXTD=" 0 . 4 "  port sideXTD=" 0 . 5 "  

             geometryType=" 1 " / >  

    </Waypoint>  

For th i s  waypoi n t  user sett i ngs  appl i ed :  

Port  XTD  =  0 , 5  NM  

Starboard  XTD  =  0 , 4  NM  

Turn  rad i us  =  0 , 3  NM  

Geometry type  i s  orthodrome 

S.5.6  Waypoint  node description  

The  Waypoint  n ode  contains  the  geograph ical  descript ion  of  a  l eg  between  waypoin ts .  

I n formation  i s  s tored  i n  the  fo l lowing  attri bu tes:  

Attribute  Description  Format  Status  Comment  

i d  Un ique  i den t i f i er  I n teger  Mandatory  
I t  does  not  have  to  be  
equal  to  the  i ndex of  the  
waypo in t  

revi s i on  Waypoin t  revi s i on  I n teger  Opti on  I ndex of  revi s i on  

name Waypoin t  S tri ng  Opti on   

rad i us  Tu rn  rad i us  Real  Opti on  Un i t :  NM  

posi t i on  Geog raph ic  poi n t  GM_Poin t  Mandatory  Un i t :  deg rees  

l eg  Leg  attri bu tes  
 

Mandatory  
Opti onal  fo r  the  f i rst  
waypo in t  

 

Posi t ion  node  con tains  the  lati tude  and  l ong i tude  of  the  waypoin t.  

Attribute  Description  Format  Status  Comment  

l at  Lat i tu de  Real  Mandatory  
Un i t :  deg rees  wi th  
decimal  

l on  Long i tude  Real  Mandatory  
Un i t :  deg rees  wi th  
decimal  

 

Leg  n ode  con tains  attri bu tes  of  the  l eg  associated  wi th  the  waypoin t  (see  Fi gu re  S. 2) .  

Attribute  Description  Format  Status  Comment  

starboardXTD  Starboard  XTD  Real  Opti on  Un i t :  NM  wi th  decimal  

ports i deXTD  Ports i de  XTD  Real  Opti on  Un i t :  NM  wi th  decimal  

safetyContou r  P l anned  Safety con tou r  Real  Opti on  Un i t :  metres  

safetyDepth  P l anned  Safety depth  Real  Opti on  Un i t :  metres  

geometryType  Geometry type  of  l eg  Enumerati on  Opti on  

l oxodrome (=  rhumb l i ne)  
or  

orthodrome (=  g reat  
c i rcl e)  

p lanSpeedMin  Lowest  cru i s i ng  speed  Real  Opti on  
Un i t :  knots ,  Speed  over 
g round  

planSpeedMax H i ghest  al l owed  speed  Real  Opti on  
Un i t :  knots ,  Speed  over 
g round  

d raughtForward  Stati c  Draugh t  Forward   Real  Opti on  Un i t :  metres  
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Attribute  Description  Format  Status  Comment  

draughtAft  S tati c  Draugh t  Aft   Real  Opti on  Un i t :  metres  

s tat i cUKC 
M in imum  UKC on  the  
l eg  

Real  Opti on  
Un i t :  metres  

dynam icUKC 
M in imum  Dynam ic  UKC 
on  the  l eg  

Real  Opti on  
Un i t :  metres  

masthead  Heigh t  of  masthead  Real  Opti on  
Un i t :  metres  

Calcu l ated  f rom  keel  

l egReport  Reporti ng  i n formati on  Stri ng  Opti on  
Part  of  annotated  rou te  
plan  

l eg I n fo  N i ce  to  know Stri ng  Opti on  

e . g .  te l ephone  /  web /  
servi ce  poi n t  

Cou l d  be  rel evan t  i n  
approach  to  harbou r o r 
VTS  

l egNote1  
Notes  regard i ng  the  
ETD/ETA 

Stri ng  Opti on  
 

l egNote2  Local  remarks  Stri ng  Opti on   

 

I f  an  opti onal  attri bu te  i s  absent  the  appropriate  parameter wi l l  be  taken  from  the  e lement  
defau l ts  node.  I f  th i s  parameter i s  absent  i n  the  defau l ts  n ode,  then  i ts  value  i s  set  to  "zero"  
or  "empty" ,  depending  on  the  type  of  the  parameter.  For  the  case  when  geometryType i s  
absent,  th is  attr ibu te  shou ld  be  cons idered  as  “Loxodrome”.  

Add i ti onal l y,  the  node  may contain  a ch i ld  extensions  n ode.  

S.5.7  Storing  date  and  t ime for l egs  

Date  and  t ime  parameters  that  are  associated  wi th  the  correspond ing  l egs  are  s tored  as  
stri ngs  of  calender  date  and  UTC  i n  extended  format  accord ing  to  I SO 8601 .  

For example:  

<Schedule  i d=" 2 "  name=" Schedule2 " >  

  <Manual>  

    <ScheduleElement  id=" 1 0 0 "  etd=" 2 0 0 2 -1 1-1 7 T1 5 : 2 5 : 0 0 Z" / >  

    <ScheduleElement  id=" 1 0 5 "  eta=" 2 0 0 2 -1 1-1 7 T1 5 : 2 5 : 0 0 Z" / >  

  </Manual>  

</ Schedule>  

S.5.8  Schedules node description  

The  Schedu les  n ode  con tains  data on  the  schedu les  associated  wi th  the  rou te.  

Ch i l dren  schedu le  nodes  describe  the  speci f ic  schedu le.  

Add i ti onal l y,  the  node  may contain  a ch i ld  extensions  n ode.  

S.5.9  Schedule  node  description  

S.5.9.1  Components  

Schedule  n ode  cons ists  of  a  sequence  of  the  fo l l owing  ch i ld  nodes:  

•  Manual  n ode  that  describes  user's  preferences  for the  schedu le;  
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•  Calcu lated  n ode  that  describes  schedu le  calcu lati on  resu l ts  accord ing  to  user's  
preferences.  

Add i ti onal l y,  the  node  may contain  a ch i ld  extensions  n ode.  

S.5.9.2  Manual  node descript ion  

Manual  n ode  contains  a sequence  of  Schedu leElement  nodes  that  describe  time  preferences  
and  calcu lati on  restrict ions  for each  l eg  of  the  rou te.  A waypoin t  shou ld  not  have  more  than  
one  associated  Schedu leElement  wi th i n  a Manual  node.  

Add i ti onal l y,  the  node  may contain  a  ch i ld  extensions  n ode.  

S.5.9.3  Calcu lated  node description  

Calcu lated  n ode  con tains  a sequence  of  ScheduleElement  nodes  that  store  calcu lat ions  
resu l ts  accord ing  to  u ser's  preferences.  A waypoin t  shou ld  not  have  more  than  one  
associated  Schedu leElement wi th i n  a  Calcu lated  node.  

Add i ti onal l y,  the  node  may contain  a  ch i ld  extensions  n ode.  

S.5.9.4  ScheduleElement  (manual /calcu lated)  node description  

ScheduleElement  n ode  stores  a number of  t ime  orien ted  values  related  to  the  rou te  l eg  (N -1 ,  
N ) ,  where  N  i s  a  zero-based  i ndex of  the  l eg  i n  the  l i s t.  

I n formation  i s  s tored  i n  the  fo l lowing  attri bu tes:  

Attribute  Description  Format  Status  Comment  

waypoin tID  I den ti f i er  o f  waypo in t  I n teger  Mandatory   

etd  Departu re  t ime  I SO 8601  Opti on   

etdWindowBefore  

Describes  the  
uncertai n ty of  the  
pred i cted  etd  after  
opt im i zati on  

+  HH .MM  Opti on  

-  HHMM  to  etd   

etdWindowAfter  

Describes  the  
uncertai n ty of  the  
pred i cted  etd  after  
opt im i zati on  

+  HH .MM  Opti on  

+ HHMM after etd  

eta  Arri val  t ime  I SO 8601  Opti on   

etaWindowBefore  

Describes  the  
uncertai n ty of  the  
pred i cted  eta after  
opt im i zati on  

+  HH .MM  Opti on  

-  HHMM  to  eta  

etaWindowAfter  

Describes  the  
uncertai n ty of  the  
pred i cted  eta after  
opt im i zati on  

+  HH .MM  Opti on  

+ HHMM after eta  

s tay  Stay t ime  on  WP  dd . hh .mm  Opti on  Leng th  of  s top  on  WP 

speed  Ground  speed  Real  Opti on  Un i t:  knots  

speedWindow 

Describes  the  
uncertai n ty of  the  
pred i cted  speed  after 
opt im i zati on  

+  x. xx  Opti on  

Un i t:  knots  

-  x. xx  knots  to  + x. xx 
knots  

wi ndSpeed  True  wind  speed  Real  Opti on  Un i t:  knots  

wi ndDi recti on  True  wind  d i rect i on  Real  Opti on  Un i t:  degrees  
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Attribute  Description  Format  Status  Comment  

currentSpeed  Curren t  speed  Real  Opti on  Un i t:  knots  

cu rrentDi recti on  Curren t  d i rect i on  Real  Opti on  Un i t:  degrees  

windLoss  
Speed  l oss  caused  by 
wind  

Real  Opti on  

Un i t:  knots  

Calcu l ated  du ri ng  
opt im i zati on  

waveLoss  
Speed  l oss  caused  by 
wave  

Real  Opti on  

Un i t:  knots  

Calcu l ated  du ri ng  
opt im i zati on  

totalLoss  Total  speed  l oss  Real  Opti on  

Un i t:  knots  

Calcu l ated  du ri ng  
opt im i zati on  

rpm  Advised Engine RPM I n teger  Opti on  

Un i t:  RPM  

Calcu l ated  du ri ng  
opt im i zati on  

pi tch  Advised propel ler pitch I n teger  Opti on  

Un i t:  %  

Calcu l ated  du ri ng  
opt im i zati on  

fuel  
Predicted fuel  consumption 
on  leg  

Real  Opti on  

Un i t:  kg  

Calcu l ated  du ri ng  
opt im i zati on  

re lFuelSave  
Relative fuel  saving  after 
optimization 

Real  Opti on  

Un i t:  kg  

Calcu l ated  du ri ng  
opt im i zati on  

absFue lSave  
Absolute fuel  saving  after 
optimization 

Real  Opti on  

Un i t:  kg  

Calcu l ated  du ri ng  
opt im i zati on  

Note  Stri ng  Opti on   

 

For example:  

<Schedule  i d=" 2 "  name=" Schedule2 " >  

  <Manual>  

    <SheduleElement  id=" 1 0 0 "  e td=" 2 0 0 2 -1 1 -1 7 T1 5 : 2 5 : 0 0 Z "  / >  

    <SheduleElement  id=" 1 0 5 "  e ta=" 2 0 0 2 -1 2 -1 7 T1 5 : 2 5 : 0 0 Z "  / >  

  </Manual>  

  <Calculat ed>  

    <SheduleElement  id=" 1 0 0 "  e td=" 2 0 0 2 -1 1 -1 7 T1 5 : 2 5 : 0 0 Z”  s peed=" 1 1 . 0 0 0 0 0 0 0 0 " />  

    <SheduleElement  id=" 1 0 5 "  e ta=" 2 0 0 2 -1 2 -1 7 T1 5 : 2 5 : 0 0 Z "  s peed=" 1 2 . 2 3 2 4 2 0 0 0 " />  

  </ Calculated>  

  <Extensions>  

  </ Extensions>  

</ Schedule>  

 

Add i ti onal l y,  the  node  may contain  a ch i ld  extensions  n ode.  

S.5.1 0  Extensions node description  

The  Extensions  n ode  con tains  a set  of  ch i ld  extension  n odes,  each  of  wh ich  speci fy 
add i t i onal  i n formation  that  may be  associated  wi th :  

•  whole  rou te;  
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•  who le  geograph ical  data;  

•  certain  waypoin t;  

•  who le  schedu les  b lock;  

•  certain  schedu le;  

•  certain  schedu le  e lement.  

S.5.1 1  Extension  node  description  

extension  node  con tains  a set  of  mandatory attr ibu tes  that  i denti fy the  extens ion  and  a  
number of  ch i l d  nodes  that  may con tain  arbi trary i n formation .  Format  of  these  nodes  i s  
beyond  the  scope  of  th is  standard.  

I f  provided,  the  manu factu rer shal l  i nclude  the  speci fi cati on  of  h i s  extens ion  nodes  i n  the  user  
manual .  

The  fo l l owing  attri bu tes  are  used :  

Attribute  Description  Format  Status  Comment  

manufactu rer  Un ique  vendor i den ti f i er  Stri ng  Mandatory   

name Extension  name  Stri ng  Mandatory   

vers i on  Extens ion  vers ion  Stri ng  Opti on   

 

An  example  that  i l l ustrates  one  of  the  Acme extens ions  for  GMDSS areas  i s:  

<Extensions>  

  <Extension  manufacturer=" acme"  name=" GMDSS-96CF94 DF-6ADB-4 B0 8 -B4 3 F-355F939AF5 F8 "  

             version=" 1 . 3 " >  

    <Point  id=" 7 7 "  clas s=" A1 "  range=" 2 0 . 0 " />  

    <Point  id=" 7 9 "  clas s=" A1 "  range=" 2 2 . 0 " />  

    <Point  id=" 8 0 "  clas s=" A2 "  range=" 1 2 1 . 2 " / >  

  </ Extension>  

</ Ext ens ions>  

S.6  XML schema to  be met  by RTZ route fi les  

<? xml  version=" 1. 0"  e ncoding=" utf-8" ?>  

<! --  

  

 

  Route  Exchange  Format  ( RTZ )  

 

  XML  s chema  

 

  Revis ion  1 . 0  

 

  S ource:  I EC  61 1 7 4  Ed 4 . 0 : 2 0 1 5  

-->  
 

<xsd: schema  

  xmlns : xsd=" http: //www. w3. org/2001/XMLSchema"  

  xmlns =" http: //www. cirm. org/RTZ/1/0"  
  t argetNames pace=" http: //www. cirm. org/RTZ/1/0"  

  e l ementFormDefault=" qualified" >  
 

  <xsd: annotat ion>  

    <xsd: documentation>  

      RTZ  schema version 1 . 0  −  For more  information  on  RTZ  and this  schema,  
      visit  http: //www. cirm. org/RTZ.  

 
      RTZ  uses  the  following conventions:  all  coordinates  are  relative  to  the  WGS8  

      datum.  
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      All  measurements  are  in nautical  miles  unless  otherwise  specified.  

    </ xsd: documentat ion>  

  </ xsd: annotation>  
 

  <! --               -->  

  <! --  Root  el ement  -->  

  <! --               -->  

  <xsd: element  name=" route"  t ype=" Route" >  

    <xsd: annotation>  

      <xsd: documentation>  
        Route  is  the  root  element  in  the  XML  RTZ  file.  

      </ xsd: documentation>  

    </ xsd: annotat ion>  

  </ xsd: element>  
 

  <! --                               -->  

  <! --  Root  el ement  t ype  definition  -->  

  <! --                               -->  

  <xsd: complexType  name=" Route" >  

    <xsd: annotation>  

      <xsd: documentation>  
        RTZ  files  contain a  number of waypoints,  followed with auxiliary schedules.  
        You can add your own elements  to  the  extension section  of the  RTZ  document.  

      </ xsd: documentation>  

    </ xsd: annotat ion>  

    <xsd: sequence>  

      <xsd: element  name=" routeInfo"  t ype=" RouteInfo"  minOccurs =" 1"  maxOccurs=" 1" >  

        <xsd: annotat ion>  

          <xsd: documentation>  
            Generic route  information.  

          </ xsd: documentation>  

        </ xsd: annotation>  

      </ xsd: element>  

      <xsd: element  name=" waypoints"  t ype=" Waypoints"  minOccurs =" 1"  maxOccurs =" 1" >  

        <xsd: annotat ion>  

          <xsd: documentation>  
            A list  of  waypoints.  

          </ xsd: documentation>  

        </ xsd: annotation>  

      </ xsd: element>  

      <xsd: element  name=" schedules"  t ype=" Schedules"  minOccurs =" 0"  maxOccurs=" 1" >  

        <xsd: annotat ion>  

          <xsd: documentation>  
            Optional  list  of schedules.  

          </ xsd: documentation>  

        </ xsd: annotation>  

      </ xsd: element>  

      <xsd: element  name=" extensions"  t ype=" Extensions"  minOccurs =" 0"  maxOccurs=" 1" >  

        <xsd: annotat ion>  

          <xsd: documentation>  
            You can add extend RTZ  by adding your own  elements  from another schema 

            here.  

          </ xsd: documentation>  

        </ xsd: annotation>  

      </ xsd: element>  

    </ xsd: s equence>  

    <xsd: at tribut e  name=" version"  t ype=" xsd: string"  u s e=" required"  fi xed=" 1. 0" >  

      <xsd: annotation>  

        <xsd: documentat ion>  
          Format  version ( currently " 1. 0" ) .  

        </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

  </ xsd: complexType>  
 

  <! --                                       -->  

  <! --  " RouteI nfo"  e lement  t ype  definit ion   -->  

  <! --                                       -->  

  <xsd: complexType  name=" RouteInfo" >  

    <xsd: sequence>  
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      <xsd: element  name=" extensions"  t ype=" Extensions"  minOccurs =" 0"  maxOccurs=" 1" >  

        <xsd: annotat ion>  

          <xsd: documentation>  
            You can add extend RTZ  by adding your own  elements  from another schema 
            here.  

          </ xsd: documentation>  

        </ xsd: annotation>  

      </ xsd: element>  

    </ xsd: s equence>  

    <xsd: at tribut e  name=" routeName"  t ype=" xsd: string"  us e=" required" >  

      <xsd: annotation>  

        <xsd: documentat ion>The  name  of the  route. </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" routeAuthor"  t ype=" xsd: string" >  

      <xsd: annotation>  

        <xsd: documentat ion>The  author  of  route. </ xsd: documentat ion>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" routeStatus"  t ype=" xsd: string" >  

      <xsd: annotation>  

        <xsd: documentat ion>Status  of route. </ xsd: documentat ion>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" validityPeriodStart"  t ype=" xsd: dateTime" >  

      <xsd: annotation>  

        <xsd: documentat ion>  
          Start  of  validity period in I SO 8601  format.  

        </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" validityPeriodStop"  t ype=" xsd: dateTime" >  

      <xsd: annotation>  

        <xsd: documentat ion>  
          Stop of validity period in  ISO 8601  format.  

        </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" vesselName"  t ype=" xsd: string" >  

      <xsd: annotation>  

        <xsd: documentat ion>The  name  of ship. </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" vesselMMSI"  t ype=" xsd: nonNegativeInteger" >  

      <xsd: annotation>  

        <xsd: documentat ion>MMSI  of  ship. </ xsd: documentat ion>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" vesselIMO"  t ype=" xsd: nonNegativeInteger" >  

      <xsd: annotation>  

        <xsd: documentat ion>IMO number  of  ship. </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" vesselVoyage"  t ype=" xsd: string" >  

      <xsd: annotation>  

        <xsd: documentat ion>Number of the  voyage. </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" vesselDisplacement"  t ype=" xsd: nonNegativeInteger" >  

      <xsd: annotation>  

        <xsd: documentat ion>Displacement  of ship in  tons. </xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" vesselCargo"  t ype=" xsd: nonNegativeInteger" >  

      <xsd: annotation>  

        <xsd: documentat ion>Cargo  of ship  in  tons. </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  
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    <xsd: at tribut e  name=" vesselGM"  t ype=" LengthType" >  

      <xsd: annotation>  

        <xsd: documentat ion>Metacentric height  in metres. </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" optimizationMethod"  t ype=" xsd: string" >  

      <xsd: annotation>  

        <xsd: documentat ion>Route  is  optimized to  meet  KPI. </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" vesselMaxRoll"  t ype=" xsd: nonNegativeInteger" >  

      <xsd: annotation>  

        <xsd: documentat ion>  
          Max roll  angle  of  ship allowed in degrees.  

        </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" vesselMaxWave"  t ype=" LengthType" >  

      <xsd: annotation>  

        <xsd: documentat ion>  
          Ship significant  wave  height  limit  in metres.  

        </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" vesselMaxWind"  t ype=" xsd: decimal" >  

      <xsd: annotation>  

        <xsd: documentat ion>  
          Max wind speed limit  of  ship in  metres  per second.  

        </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" vesselSpeedMax"  t ype=" SpeedType" >  

      <xsd: annotation>  

        <xsd: documentat ion>Max speed of ship in knots. </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" vesselServiceMin"  t ype=" SpeedType" >  

      <xsd: annotation>  

        <xsd: documentat ion>  
          Preferred service  speed window minimum in knots.  

        </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" vesselServiceMax"  t ype=" SpeedType" >  

      <xsd: annotation>  

        <xsd: documentat ion>  
          Preferred service  speed window maximum in knots.  

        </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" routeChangesHistory"  t ype=" SpeedType" >  

      <xsd: annotation>  

        <xsd: documentat ion>  
          Cause  of  route  change,  originator and reason.  

        </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

  </ xsd: complexType>  
  

  <! --                                       -->  

  <! --  " LengthType"  element  type  definition  -->  

  <! --                                       -->  

  <xsd: s impleType  name=" LengthType" >  

    <xsd: annotation>  

      <xsd: documentation>Length type. </ xsd: documentat ion>  

    </ xsd: annotat ion>  

    <xsd: restrict ion  base=" xsd: decimal" >  

      <xsd: minInclus ive  value=" 0. 0" />  

    </ xsd: rest riction>  
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  </ xsd: simpleType>  
 

  <! --                                      - ->  

  <! --  " SpeedType"  e lement  t ype  definit ion  -->  

  <! --                                      - ->  

  <xsd: s impleType  name=" SpeedType" >  

    <xsd: annotation>  

      <xsd: documentation>Speed type. </ xsd: documentation>  

    </ xsd: annotat ion>  

    <xsd: restrict ion  base=" xsd: decimal" >  

      <xsd: minInclus ive  value=" 0. 0" />  

    </ xsd: rest riction>  

  </ xsd: simpleType>  
  

  <! --                                  -->  

  <! --  Extension  point  type  definition  -->  

  <! --                                  -->  

  <xsd: complexType  name=" Extensions" >  

    <xsd: annotation>  

      <xsd: documentation>  
        You can add extend GPX by  adding your own elements  from another schema here.  

      </ xsd: documentation>  

    </ xsd: annotat ion>  

    <xsd: sequence>  

      <xsd: any  names pace=" ##any"  proces sCont ents=" skip"  

               minOccurs=" 0 "  maxOccurs=" unbounded" >  

        <xsd: annotat ion>  

          <xsd: documentation>  
            You can add extend GPX by adding your own  elements  from another schema 

            here.  

          </ xsd: documentation>  

        </ xsd: annotation>  

      </ xsd: any>  

    </ xsd: s equence>  

  </ xsd: complexType>  
 

  <! --                                       -->  

  <! --  " Waypoints "  e lement  t ype  definit ion   -->  

  <! --                                       -->  

  <xsd: complexType  name=" Waypoints" >  

    <xsd: sequence>  

      <xsd: element  name=" defaultWaypoint"  t ype=" DefaultWaypoint"  mi nOccurs=" 0"  

        maxOccurs=" 1" >  

        <xsd: annotat ion>  

          <xsd: documentation>Waypoint  defaults. </xsd: documentat ion>  

        </ xsd: annotation>  

      </ xsd: element>  

      <xsd: element  name=" waypoint"  t ype=" Waypoint"  mi nOccurs=" 2"  maxOccurs=" unbounded" >  

        <xsd: annotat ion>  

          <xsd: documentation>Waypoint  details. </ xsd: documentation>  

        </ xsd: annotation>  

      </ xsd: element>  

      <xsd: element  name=" extensions"   t ype=" Extensions"  minOccurs=" 0"  maxOccurs =" 1 " >  

        <xsd: annotat ion>  

          <xsd: documentation>  
            You can add extend RTZ  by adding your own  elements  from another schema 

            here.  

          </ xsd: documentation>  

        </ xsd: annotation>  

      </ xsd: element>  

    </ xsd: s equence>  

  </ xsd: complexType>  
 

  <! --                                            - ->  

  <! --  " DefaultWaypoint "  el ement  t ype  definition  -->  

  <! --                                            - ->  

  <xsd: complexType  name=" DefaultWaypoint" >  

    <xsd: sequence>  

      <xsd: element  name=" leg"  t ype=" Leg"  minOccurs =" 0"  maxOccurs =" 1" >  
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        <xsd: annotat ion>  

          <xsd: documentation>Leg attributes. </ xsd: documentation>  

        </ xsd: annotation>  

      </ xsd: element>  

      <xsd: element  name=" extensions"  t ype=" Extensions"  minOccurs =" 0"  maxOccurs=" 1" >  

        <xsd: annotat ion>  

          <xsd: documentation>  
            You can add extend RTZ  by adding your own  elements  from another schema 

            here.  

          </ xsd: documentation>  

        </ xsd: annotation>  

      </ xsd: element>  

    </ xsd: s equence>  

    <xsd: at tribut e  name=" radius"  t ype=" RadiusType" >  

      <xsd: annotation>  

        <xsd: documentat ion>Turn radius  in NM. </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

  </ xsd: complexType>  
 

  <! --                                       -->  

  <! --  " Radius Type"  element  type  definition  -->  

  <! --                                       -->  

  <xsd: s impleType  name=" RadiusType" >  

    <xsd: annotation>  

      <xsd: documentation>Radius  type. </ xsd: documentat ion>  

    </ xsd: annotat ion>  

    <xsd: restrict ion  base=" xsd: decimal" >  

      <xsd: minInclus ive  value=" 0. 0" />  

      <xsd: maxExclus ive  value=" 10 . 0" />  

    </ xsd: rest riction>  

  </ xsd: simpleType>  
 

  <! --                                     -->  

  <! --  " Waypoint"  el ement  t ype  definition  -->  

  <! --                                     -->  

  <xsd: complexType  name=" Waypoint" >  

    <xsd: sequence>  

      <xsd: element  name=" position"  t ype=" GM_Point"  mi nOccurs=" 1"  maxOccurs=" 1" >  

        <xsd: annotat ion>  

          <xsd: documentation>Geographic point. </ xsd: documentation>  

        </ xsd: annotation>  

      </ xsd: element>  

      <xsd: element  name=" leg"  t ype=" Leg"  minOccurs =" 0"  maxOccurs =" 1" >  

        <xsd: annotat ion>  

          <xsd: documentation>Leg attributes. </ xsd: documentation>  

        </ xsd: annotation>  

      </ xsd: element>  

      <xsd: element  name=" extensions"   t ype=" Extensions"  minOccurs=" 0"  maxOccurs =" 1 " >  

        <xsd: annotat ion>  

          <xsd: documentation>  
            You can add extend RTZ  by adding your own  elements  from another schema 
            here.  

          </ xsd: documentation>  

        </ xsd: annotation>  

      </ xsd: element>  

    </ xsd: s equence>  

    <xsd: at tribut e  name=" id"  t ype=" xsd: nonNegativeInteger"  us e=" required" >  

      <xsd: annotation>  

        <xsd: documentat ion>  
          Unique  waypoint  identifier.  

        </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" revision"  t ype=" xsd: nonNegativeInteger" >  

      <xsd: annotation>  

        <xsd: documentat ion>  
          Waypoint  revision.  Increased on  every change.  

        </ xsd: documentation>  
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      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" name"  t ype=" xsd: string" >  

      <xsd: annotation>  

        <xsd: documentat ion>  
          Waypoint  name.  

        </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" radius"  t ype=" RadiusType" >  

      <xsd: annotation>  

        <xsd: documentat ion>  
          Turn radius  in NM.  

        </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

  </ xsd: complexType>  
 

  <! --                                -->  

  <! --  " Leg"  e lement  t ype  definit ion  -->  

  <! --                                -->  

  <xsd: complexType  name=" Leg" >  

    <xsd: at tribut e  name=" starboardXTD"  t ype=" XtdType" >  

      <xsd: annotation>  

        <xsd: documentat ion>Starboard XTE  in  NM. </xsd: documentat ion>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" portsideXTD"  t ype=" XtdType" >  

      <xsd: annotation>  

        <xsd: documentat ion>Portside  XTE  in NM. </xsd: document ation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" safetyContour"  t ype=" LengthType" >  

      <xsd: annotation>  

        <xsd: documentat ion>Safety contour in metres. </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" safetyDepth"  t ype=" LengthType" >  

      <xsd: annotation>  

        <xsd: documentat ion>Safety depth in metres. </ xsd: documentat ion>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" geometryType"  t ype=" GeometryType" >  

      <xsd: annotation>  

        <xsd: documentat ion>Geometry type  of  leg. </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" speedMin"  t ype=" SpeedType" >  

      <xsd: annotation>  

        <xsd: documentat ion>Lowest  cruising speed in knots. </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" speedMax"  t ype=" SpeedType" >  

      <xsd: annotation>  

        <xsd: documentat ion>Highest  allowed speed in knots. </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" draughtForward"  t ype=" LengthType" >  

      <xsd: annotation>  

        <xsd: documentat ion>Static draught  forward in metres. </ xsd: documentat ion>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" draughtAft"  t ype=" LengthType" >  

      <xsd: annotation>  

        <xsd: documentat ion>Static draught  aft  in metres. </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" staticUKC"  t ype=" LengthType" >  
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      <xsd: annotation>  

        <xsd: documentat ion>Minimum UKC on the  leg. </ xsd: documentat ion>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" dynamicUKC"  t ype=" LengthType" >  

      <xsd: annotation>  

        <xsd: documentat ion>Minimum dynamic UKC  on the  leg. </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" masthead"  t ype=" LengthType" >  

      <xsd: annotation>  

        <xsd: documentat ion>Height  of masthead. </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" legReport"  t ype=" xsd: string" >  

      <xsd: annotation>  

        <xsd: documentat ion>Reporting information. </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" legInfo"  t ype=" xsd: string" >  

      <xsd: annotation>  

        <xsd: documentat ion>Nice  to  know. </ xsd: documentat ion>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" legNote1"  t ype=" xsd: string" >  

      <xsd: annotation>  

        <xsd: documentat ion>Notes  regarding the  ETD/ETA. </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" legNote2"  t ype=" xsd: string" >  

      <xsd: annotation>  

        <xsd: documentat ion>Local  remarks. </xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

  </ xsd: complexType>  
 

  <! --                      -->  

  <! --  XTD  t ype  definit ion  -->  

  <! --                      -->  

  <xsd: s impleType  name=" XtdType" >  

    <xsd: annotation>  

      <xsd: documentation>  
        XTD  of the  point.  Nautical  miles.  

      </ xsd: documentation>  

    </ xsd: annotat ion>  

    <xsd: restrict ion  base=" xsd: decimal" >  

      <xsd: minInclus ive  value=" 0. 0" />  

      <xsd: maxExclus ive  value=" 10 . 0" />  

    </ xsd: rest riction>  

  </ xsd: simpleType>  
 

  <! --                                              -->  

  <! --  " geometry/ geopoint"  element  t ype  definition  -->  

  <! --                                              -->  

  <xsd: complexType  name=" GM_Point" >  

    <xsd: at tribut e  name=" lat"  t ype=" LatitudeType"  us e=" required" >  

      <xsd: annotation>  

        <xsd: documentat ion>Latitude  in degrees. </ xsd: documentat ion>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" lon"  t ype=" LongitudeType"  us e=" required" >  

      <xsd: annotation>  

        <xsd: documentat ion>Longitude  in degrees. </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

  </ xsd: complexType>  
 

  <! --                                  -->  
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  <! --  RL/GC  i ndicat or  type  definition  -->  

  <! --                                  -->  

  <xsd: s impleType  name=" GeometryType" >  

    <xsd: annotation>  

      <xsd: documentation>RL/GC indicator. </xsd: documentation>  

    </ xsd: annotat ion>  

    <xsd: restrict ion  base=" xsd: string" >  

      <xsd: enumeration  value=" Loxodrome" />  

      <xsd: enumeration  value=" Orthodrome" />  

    </ xsd: rest riction>  

  </ xsd: simpleType>  
 

  <! --                                        - ->  

  <! --  Geographical  lat itude  t ype  definit ion  -->  

  <! --                                        - ->  

  <xsd: s impleType  name=" LatitudeType" >  

    <xsd: annotation>  

      <xsd: documentation>  
        The  latitude  of  the  point.  Decimal  degrees,  WGS84  datum.  

      </ xsd: documentation>  

    </ xsd: annotat ion>  

    <xsd: restrict ion  base=" xsd: decimal" >  

      <xsd: minInclus ive  value=" -90. 0" / >  

      <xsd: maxInclus ive  value=" 90 . 0" />  

    </ xsd: rest riction>  

  </ xsd: simpleType>  
 

  <! --                                         -->  

  <! --  Geographical  longitude  type  definition  -->  

  <! --                                         -->  

  <xsd: s impleType  name=" LongitudeType" >  

    <xsd: annotation>  

      <xsd: documentation>  
        The  longitude  of the  point.  Decimal  degrees,  WGS84  datum.  

      </ xsd: documentation>  

    </ xsd: annotat ion>  

    <xsd: restrict ion  base=" xsd: decimal" >  

      <xsd: minInclus ive  value=" -180. 0" / >  

      <xsd: maxExclus ive  value=" 180. 0" / >  

    </ xsd: rest riction>  

  </ xsd: simpleType>  
 

  <! --                                      - ->  

  <! --  " Schedules "  e lement  t ype  definit ion  -->  

  <! --                                      - ->  

  <xsd: complexType  name=" Schedules" >  

    <xsd: sequence>  

      <xsd: element  name=" schedule"  t ype=" Schedule"  mi nOccurs=" 0"  maxOccurs=" unbounded" >  

        <xsd: annotat ion>  

          <xsd: documentation>Schedule  definition. </ xsd: documentation>  

        </ xsd: annotation>  

      </ xsd: element>  

      <xsd: element  name=" extensions"   t ype=" Extensions"  minOccurs=" 0"  maxOccurs =" 1 " >  

        <xsd: annotat ion>  

          <xsd: documentation>  
            You can add extend RTZ  by adding your own  elements  from another schema 
            here.  

          </ xsd: documentation>  

        </ xsd: annotation>  

      </ xsd: element>  

    </ xsd: s equence>  

  </ xsd: complexType>  
 

  <! --                                               - ->  

  <! --  " s chedules / schedule"  el ement  type  definition  -->  

  <! --                                               - ->  

  <xsd: complexType  name=" Schedule" >  

    <xsd: annotation>  

      <xsd: documentation>  
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        Schedule  definition.  

      </ xsd: documentation>  

    </ xsd: annotat ion>  

    <xsd: sequence>  

      <xsd: element  name=" manual"  t ype=" Manual"  minOccurs =" 0 "  maxOccurs=" 1" >  

        <xsd: annotat ion>  

          <xsd: documentation>  
            Manual  schedule  values  definition.  

          </ xsd: documentation>  

        </ xsd: annotation>  

      </ xsd: element>  

      <xsd: element  name=" calculated"  t ype=" Calculated"  minOccurs =" 0"  maxOccurs=" 1" >  

        <xsd: annotat ion>  

          <xsd: documentation>  
            Calculated schedules.  

          </ xsd: documentation>  

        </ xsd: annotation>  

      </ xsd: element>  

      <xsd: element  name=" extensions"   t ype=" Extensions"  minOccurs=" 0"  maxOccurs =" 1 " >  

        <xsd: annotat ion>  

          <xsd: documentation>  
            You can add extend RTZ  by adding your own  elements  from another schema 

            here.  

          </ xsd: documentation>  

        </ xsd: annotation>  

      </ xsd: element>  

    </ xsd: s equence>  

    <xsd: at tribut e  name=" id"  t ype=" xsd: nonNegativeInteger"  us e=" required" >  

      <xsd: annotation>  

        <xsd: documentat ion>  
          Schedule  name.  

        </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" name"  t ype=" xsd: string" >  

      <xsd: annotation>  

        <xsd: documentat ion>  
          Schedule  name.  

        </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

  </ xsd: complexType>  
 

  <! --                                   - ->  

  <! --  " Manual "  e lement  t ype  definit ion  -->  

  <! --                                   - ->  

  <xsd: complexType  name=" Manual" >  

    <xsd: annotation>  

      <xsd: documentation>User defined schedule  parameters. </ xsd: documentation>  

    </ xsd: annotat ion>  

    <xsd: sequence>  

      <xsd: element  name=" sheduleElement"  t ype=" ScheduleElement"  

        mi nOccurs=" 1"  maxOccurs=" unbounded" >  

        <xsd: annotat ion>  

          <xsd: documentation>  
            Manual  schedule  leg definition.  

          </ xsd: documentation>  

        </ xsd: annotation>  

      </ xsd: element>  

      <xsd: element  name=" extensions"  t ype=" Extensions"  minOccurs =" 0"  maxOccurs=" 1" >  

        <xsd: annotat ion>  

          <xsd: documentation>  
            You can add extend RTZ  by adding your own  elements  
            from another schema here.  

          </ xsd: documentation>  

        </ xsd: annotation>  

      </ xsd: element>  

    </ xsd: s equence>  

  </ xsd: complexType>  
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  <! --                                       -->  

  <! --  " Calculated"  element  type  definition  -->  

  <! --                                       -->  

  <xsd: complexType  name=" Calculated" >  

    <xsd: annotation>  

      <xsd: documentation>  
        Calculated schedule  parameters.  

      </ xsd: documentation>  

    </ xsd: annotat ion>  

    <xsd: sequence>  

      <xsd: element  name=" sheduleElement"  t ype=" ScheduleElement"  

        mi nOccurs=" 0"  maxOccurs=" unbounded" >  

        <xsd: annotat ion>  

          <xsd: documentation>  
            Calculated schedule  waypoint  parameters.  

          </ xsd: documentation>  

        </ xsd: annotation>  

      </ xsd: element>  

      <xsd: element  name=" extensions"  t ype=" Extensions"  minOccurs =" 0"  maxOccurs=" 1" >  

        <xsd: annotat ion>  

          <xsd: documentation>  
            You can add extend RTZ  by adding your own  elements  

            from another schema here.  

          </ xsd: documentation>  

        </ xsd: annotation>  

      </ xsd: element>  

    </ xsd: s equence>  

  </ xsd: complexType>  
 

  <! --                                            - ->  

  <! --  " ScheduleElement "  el ement  t ype  definition  -->  

  <! --                                            - ->  

  <xsd: complexType  name=" ScheduleElement" >  

    <xsd: sequence>  

      <xsd: element  name=" extensions"  t ype=" Extensions"  minOccurs =" 0"  maxOccurs=" 1" >  

        <xsd: annotat ion>  

          <xsd: documentation>  
            You can add extend RTZ  by adding your own  elements  from another schema 

            here.  

          </ xsd: documentation>  

        </ xsd: annotation>  

      </ xsd: element>  

    </ xsd: s equence>  

    <xsd: at tribut e  name=" waypointId"  t ype=" xsd: nonNegativeInteger"  us e=" required" >  

      <xsd: annotation>  

        <xsd: documentat ion>Unique  waypoint  identifier. </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" etd"  t ype=" xsd: dateTime" >  

      <xsd: annotation>  

        <xsd: documentat ion>  
          UTC  estimated departure  time  in  ISO 8601  format.  

        </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" etdWindowBefore"  t ype=" xsd: time" >  

      <xsd: annotation>  

        <xsd: documentat ion>  
          Describes  the  uncertainty of the  predicted ETD  after  optimization.  

        </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" etdWindowAfter"  t ype=" xsd: time" >  

      <xsd: annotation>  

        <xsd: documentat ion>  
          Describes  the  uncertainty of the  predicted ETD  after  optimization.  

        </ xsd: documentation>  

      </ xsd: annotation>  
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    </ xsd: attribute>  

    <xsd: at tribut e  name=" eta"  t ype=" xsd: dateTime" >  

      <xsd: annotation>  

        <xsd: documentat ion>  
          UTC  estimated arrival  time  in  I SO 8601  format.  

        </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" etaWindowBefore"  t ype=" xsd: time" >  

      <xsd: annotation>  

        <xsd: documentat ion>  
          Describes  the  uncertainty of the  predicted ETA after  optimization.  

        </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" etaWindowAfter"  t ype=" xsd: time" >  

      <xsd: annotation>  

        <xsd: documentat ion>  
          Describes  the  uncertainty of the  predicted ETA after  optimization.  

        </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" stay"  t ype=" xsd: time" >  

      <xsd: annotation>  

        <xsd: documentat ion>Stay time  on WP. </ xsd: documentat ion>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" speed"  t ype=" SpeedType" >  

      <xsd: annotation>  

        <xsd: documentat ion>True  speed in  knots. </ xsd: documentat ion>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" speedWindow"  t ype=" xsd: decimal" >  

      <xsd: annotation>  

        <xsd: documentat ion>  
          Describes  the  uncertainty of the  predicted speed after  optimization in knots.  

        </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" windSpeed"  t ype=" SpeedType" >  

      <xsd: annotation>  

        <xsd: documentat ion>True  wind speed in metres  per  second. </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" windDirection"  t ype=" CourseType" >  

      <xsd: annotation>  

        <xsd: documentat ion>True  wind direction  in degrees. </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" currentSpeed"  t ype=" SpeedType" >  

      <xsd: annotation>  

        <xsd: documentat ion>Current  speed in  knots. </ xsd: documentat ion>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" currentDirection"  t ype=" CourseType" >  

      <xsd: annotation>  

        <xsd: documentat ion>Current  direction in degrees. </xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" windLoss"  t ype=" SpeedType" >  

      <xsd: annotation>  

        <xsd: documentat ion>Speed loss  caused by wind in knots. </xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" waveLoss"  t ype=" SpeedType" >  

      <xsd: annotation>  

        <xsd: documentat ion>Speed loss  caused by wave. </ xsd: documentat ion>  

      </ xsd: annotation>  
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    </ xsd: attribute>  

    <xsd: at tribut e  name=" totalLoss"  t ype=" SpeedType" >  

      <xsd: annotation>  

        <xsd: documentat ion>Total  speed loss. </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" rpm"  t ype=" xsd: nonNegativeInteger" >  

      <xsd: annotation>  

        <xsd: documentat ion>Advised Engine  RPM. </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" pitch"  t ype=" xsd: integer" >  

      <xsd: annotation>  

        <xsd: documentat ion>Advised Engine  Pitch. </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" fuel"  t ype=" xsd: decimal" >  

      <xsd: annotation>  

        <xsd: documentat ion>Predicted fuel  consumption  on  leg. </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" relFuelSave"  t ype=" xsd: decimal" >  

      <xsd: annotation>  

        <xsd: documentat ion>  
          Relative  fuel  saving after  optimization in percent.  

        </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" absFuelSace"  t ype=" xsd: decimal" >  

      <xsd: annotation>  

        <xsd: documentat ion>  
          Absolute  fuel  saving after  optimization.  

        </ xsd: documentation>  

      </ xsd: annotation>  

    </ xsd: attribute>  

    <xsd: at tribut e  name=" Note"  t ype=" xsd: string" >  

    </ xsd: attribute>  

  </ xsd: complexType>  
 

  <! --                         -->  

  <! --  Course  t ype  definition  -->  

  <! --                         -->  

  <xsd: s impleType  name=" CourseType" >  

    <xsd: annotation>  

      <xsd: documentation>Course  type  in degrees. </ xsd: documentation>  

    </ xsd: annotat ion>  

    <xsd: restrict ion  base=" xsd: decimal" >  

      <xsd: minInclus ive  value=" 0. 0" />  

      <xsd: maxExclus ive  value=" 360. 0" / >  

    </ xsd: rest riction>  

  </ xsd: simpleType>  
 

</ xsd: schema>  
 

S.7 Basic RTZ route example 

<? xml  version=" 1. 0"  e ncoding=" UTF-8" ?>  

<rout e  xmlns : xsi=" http: //www. w3. org/2001/XMLSchema-instance"  
         xmlns=" http: //www. cirm. org/RTZ/1/0"  version=" 1. 0"  

         xs i : schemaLocation=" http: //www. cirm. org/RTZ/1/0  rtz. xsd" >  

    <routeI nfo  routeName=" AROUNDtheSKAGEN" />  

    <waypoints>  

        <defaultWaypoint  radius=" 0. 1" >  

            <l eg  portsideXTD=" 0. 1"  s t arboardXTD=" 0 . 1" / >  

        </defaultWaypoint>  

        <waypoint  id=" 15"  revision=" 1" >  

           <posit ion  lat=" 53. 0492 "  l on=" 8 . 87731" / >  

        </waypoint>  
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        <waypoint  id=" 52"  revision=" 3" >  

            <position  l at=" 53. 0513"  l on=" 8. 87509" / >  

            <l eg  portsideXTD=" 0. 3"  s t arboardXTD=" 0 . 3"  

                s afet yContour=" 11 . 20000000"  s afetyDepth=" 22 . 20000000"  

                geometryType=" Orthodrome" / >  

        </waypoint>  

        <waypoint  id=" 1"  revis ion  =" 1"  name=" To  the  pier" >  

            <position  l at=" 53. 5123"  l on=" 8. 11998" / >  

            <l eg  portsideXTD=" 0. 1"  s t arboardXTD=" 0 . 1" / >  

        </waypoint>  

        <waypoint  id=" 5"  revis ion  =" 3"  name=" To  the  pier" >  

            <position  l at=" 53. 0492"  l on=" 8. 87731" / >  

            <l eg  portsideXTD  =" 0. 1"  s t arboardXTD  =" 0. 1"  
                s afet yContour  =" 11. 20000000"  s afet yDepth  =" 22. 20000000"  

                geometryType=" Orthodrome" / >  

        </waypoint>  

    </waypoint s>  

    <schedules>  

        <schedule  id=" 1"  name=" Schedule1" >  

            <manual>  

                <sheduleElement  waypointI d=" 15"  e t d=" 2002-11-17T15: 25: 00Z"  / >  

                <sheduleElement  waypointI d=" 15"  e t a=" 2002-11-17T15: 25: 00Z"  / >  

            </ manual>  

            <calculated/ >  

        </ s chedule>  

        <schedule  id=" 2 "  name=" Schedule2" >  

            <manual>  

                <sheduleElement  waypointI d=" 15"  e t d=" 2002-11-17T15: 25: 00Z"  / >  

                <sheduleElement  waypointI d=" 15"  e t a=" 2002-12-17T15: 25: 00Z"  / >  

            </ manual>  

            <calculated>  

                <sheduleElement  waypointI d=" 15"  e t d=" 2002-11-17T15: 25: 00Z"  

                    s peed=" 11. 34520000" / >  

                <sheduleElement  waypointI d=" 15"  e t a=" 2002-12-17T15: 25: 00Z"  

                    s peed=" 12 . 66635112" / >  

            </ calculated>  

        </ s chedule>  

    </ schedules>  

    <ext ens ions/ >  

</ route>  

 

S.8 Example of  the RTZ route wi th  embedded  extensions  

<? xml  version=" 1. 0"  e ncoding=" UTF-8" ?>  

<rout e  xmlns : xsi=" http: //www. w3. org/2001/XMLSchema-instance"  
         xmlns=" http: //www. cirm. org/RTZ/1/0"  version=" 1. 0"  

         xs i : schemaLocation=" http: //www. cirm. org/RTZ/1/0  rtz. xsd" >  

    <routeI nfo  routeName=" AROUNDtheSKAGEN" />  

    <waypoints>  

        <defaultWaypoint  radius=" 0. 1" >  

            <l eg  portsideXTD  =" 0. 1"  s t arboardXTD  =" 0. 1" / >  

        </defaultWaypoint>  

        <waypoint  id=" 15"  revision=" 1" >  

           <posit ion  lat=" 53. 0492 "  l on=" 8 . 87731" / >  

            <l eg  portsideXTD=" 0. 1"  s t arboardXTD=" 0 . 1"  

                s afet yContour=" 11 . 20000000"  

                s afet yDepth=" 22 . 2 0000000"  geometryType=" Loxodrome" />  

        </waypoint>  

        <waypoint  id=" 52"  revision=" 3" >  

            <position  l at=" 53. 0513"  l on=" 8. 87509" / >  

            <l eg  portsideXTD=" 0. 3"  s t arboardXTD=" 0 . 3"  
                s afet yContour=" 11 . 20000000"  

              s afetyDepth=" 22 . 20000000"  geometryType=" Orthodrome" />  

        </waypoint>  

        <waypoint  id=" 1"  revis ion=" 1 "  name=" To  the  pier" >  

            <position  l at=" 53. 5123"  l on=" 8. 11998" / >  

            <l eg  portsideXTD  =" 0. 1"  s t arboardXTD  =" 0. 1" / >  

        </waypoint>  
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    </waypoint s>  

    <schedules>  

        <schedule  id=" 1"  name=" Schedule1" >  

            <manual>  

                <sheduleElement  waypointI d=" 15"  e t d=" 2002-11-17T15: 25: 00Z" />  

                <sheduleElement  waypointI d=" 1"  e t a=" 2002-11-17T15: 25: 00Z" / >  

            </ manual>  

            <calculated/ >  

        </ s chedule>  

        <schedule  id=" 2 "  name=" Schedule2" >  

            <manual>  

                <sheduleElement  waypointI d=" 15"  e t d=" 2002-11-17T15: 25: 00Z" />  

                <sheduleElement  waypointI d=" 15"  e t a=" 2002-12-17T15: 25: 00Z" />  

            </ manual>  

            <calculated>  

                <sheduleElement  waypointI d=" 15"  e t d=" 2002-11-17T15: 25: 00Z"  

                    s peed=" 11. 34520000" / >  

                <sheduleElement  waypointI d=" 15"  e t a=" 2002-12-17T15: 25: 00Z"  

                    s peed=" 12 . 66635112" >  

                    <extens ions>  

                        <ext ens ion  manufact urer=" Acme"  vers ion=" 2 . 1"  

                            name=" Int-681EA94E-C27A-4CCA-A405-98BDA20AA7C6" >  

                            <st ruct  name=" xxx" >  

                                <P aram name=" x"  value=" y"  / >  

                            </ s truct>  

                        </extension>  

                    </ extensions>  

                </ sheduleElement>  

            </ calculated>  

            <extensions / >  

        </ s chedule>  

    </ schedules>  

    <ext ens ions>  

        <extension  manufacturer=" Acme"  version=" 1. 0"  

            name=" Internal-C93B70B2-D733-4388-937C-639472E2C6CF" >  

        <saypoint  id=" 15"  rev=" 1"  l i nk=" rtz: //symbols. png" />  

        </ extension>  

    </ extensions>  

</ route>  

 

 

S.9  UML model  of  the Route exchange format  

Figu re  S. 3  g i ves  the  Un i f i ed  Model l i ng  Language  d iagram  for the  rou te  exchange  format.  
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Figure S.3  – UML d iagram  
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Annex T 
(normative)  

 
In terface for reporting  route transfer 

 

T.1  Route encapsulation  format  for transmi tting  RTZ over IEC 61 1 62-450  

The rou te  shal l  be  sen t  as  a data b lock ( ‘b inary image’ ,  “RaUdP”)  accord ing  to  
IEC 61 1 62-450,  where  the  DataType i s  set  to  ‘ appl icati on/xm l ’  for  RTZ or ‘appl ication/zip’  for  
RTZP.  The  status  i nd icati on  f i e l d  shal l  be  “RTZ/1 . 0”  or  “RTZP/1 . 0”  as  appl icable  term inated  by 

<CR><LF> .  The  “1 . 0”  i s  the  vers ion  f i e l d  of  the  header or  s tatus  f ie ld ,  where  a receiver shal l  
accept  any “1 . y”  subvers ions ,  bu t  i ssue  a cau tion  for “x. y”  when  ×  >  1 .  Add i t i onal  l i nes  i n  the  
status  i nd ication  f i e l d  can  be  used  to  opti onal l y i nd icate  for  example  error cond i ti ons  or o ther  
status  in formation .  For RTZ and  RTZP  refer  to  Annex  S.  

The  sender shal l  use  the  mu l t icast  address  defau l t  239. 1 92. 0. 25  port  60025  or as  conf igured  
at  i ns tal l at ion .  A receiver shal l  per defau l t  receive  on  the  same mu l t i cast  address  or as  
conf igured  at  i nstal lati on .  

A manufacturer  may provide  re- transm i ttable  data blocks  “RrUdP”  as  an  option .  The  sender  
shal l  use  the  mu l t i cast  address  defau l t  239. 1 92. 0. 30  port  60030  or  as  conf igured  at  
i nstal lati on .  A receiver shal l  per defau l t  receive  on  the  same mu l t i cast  address  or as  
con figured  at  i nstal l ati on .  

Examples  of  t im ing  are  shown  i n  F igure  T. 1 .  

 

Figure T. 1  – Examples  of  t iming  for  route transfer  

IEC 
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T.2  RRT – Report  route transfer  

NOTE  Refer to  I EC  61 1 62-1  for  a  poss ible  l ater vers ion  of  th i s  sen tence.  

This  sen tence  i s  used  as  to  noti fy a  device  about  a  rou te  transm ission  and  to  report  the  s tatus  
of  a  received  rou te  transm ission .  

When  the  sen tence  i s  used  to  i n form  or not i fy a  device  that  a  mon i tored  rou te  has  been  sent  
to  that  device,  data f i e lds  5  and  6  shal l  be  nu l l .  When  the  sen tence  i s  used  to  i n form  or noti fy 
a device  that  an  al ternate  rou te  has  been  sent  to  that  device,  data f ie l ds  4,  5 ,  and  6  shal l  be  
nu l l .  When  the  sentence  i s  used  to  report  the  status  of  receiving  and  process ing  a  mon i tored  
rou te  by the  receivi ng  device  al l  data f i e lds  are  requ i red.  When  the  sentence  i s  used  to  report  
the  status  of  receivi ng  and  process ing  an  al ternate  rou te  by the  receiving  device  al l  data f ie l ds  
except  data f i e l d  4  are  requ i red.  I n  th is  case  data  f i e l d  4  shal l  be  nu l l .  

The  sen tence  may also  be  used  to  request  rou te  i n formation  for the  case  of  an  ECDIS  that  
was  not  powered  when  a  rou te  was  sen t  over the  network and  thus  wi l l  not  have  the  l atest  
i n formation .  

After power on ,  an  ECDIS  shal l  send  one  or  more  sentences  wi th  a ‘Q’  to  ask for a  
retransm ission .  A receiver on  receivi ng  a sen tence  wi th  a ‘Q’  shal l  resend  any mon i tored  and  
al ternate  rou te.  I f  no  rou te  i s  be ing  mon i tored,  the  receiver shal l  respond  wi th  an  empty ‘M ’  

sen tence  ($--RRT,M, , , , , *hh<CR><LF>) .  I f  no  al ternate  rou te  i s  acti ve,  then  an  empty ‘A’  
sen tence  shal l  be  sen t.  

 

Comments:  

1 )  Reported  type  of  t ransferred  rou te.  Th i s  f i e l d  shou l d  not  be  n u l l .  

M  =  Mon i tored  rou te  

A  =  Al ternate  rou te  for  ed i t i ng  

Q  =  Query for  transm i tt i ng  any mon i tored  or al ternati ve  rou te  for  ed i t i n g  

2)  Name  of  transferred  rou te.  Max.  30  characters .  Th i s  f i e l d  shou ld  not  be  nu l l  except  for  a  query or  to  i n d i cate  
that  no  rou te  i s  mon i tored  i n  response  to  a  query.  

3 )  Vers ion  of  transferred  rou te.  Max.  20  characters.  Th i s  f i e l d  shou ld  not  be  n u l l  except  for  a  query or  to  i nd i cate  
that  no  rou te  i s  mon i tored  i n  response  to  a  query.  

4)  i d  o f  cu rren t  waypoin t  fo r  mon i tored  rou te.  Max.  1 0  characters .  Th i s  f i e l d  i s  nu l l  for  al ternate  rou tes  for  ed i t i ng .  

5)  F i l e  transfer s tatus  of  transferred  rou te.  Th i s  f i e l d  shal l  be  nu l l  when  i n form ing  the  transfer of  a  rou te.  The  
fo l l owing  values  are  used  for  reporti ng  the  recepti on  s tatus :  

A  =  successfu l  recepti on  of  the  rou te  f i l e  transfer;  

E  =  error i n  recepti on  of  the  rou te  f i l e  transfer.  

6)  Status  of  the  i n tended  appl i cat i on  of  the  transferred  rou te.  Th i s  f i e l d  shal l  be  n u l l  when  i n form ing  the  transfer  
of  a  rou te.  The  fo l l owing  values  are  used  for  report i ng  the  recepti on  s tatus :  

A =  con ten t  of  the  rece ived  rou te  accepted  and  val i d ;  

V  =  con tent  of  recei ved  rou te  rej ected ;  

P  =  pend ing ,  appl i cat i on  l evel  has  not  yet  eval uated  the  recei ved  rou te;  

N  =  not  appl i cable.  Th i s  i s  used  when  reporti ng  the  recepti on  s tatus  and  when  the  f i l e  transfer s tatus  of  the  
transferred  rou te  i nd i cated  an  error i n  the  recepti on  of  the  rou te  f i l e  transfer.  

$--RRT,  a,  c-c,  c-c,  c-c,  a,  a  *hh<CR><LF>  

Appl icati on  status  of  transferred  rou te  6)  

F i l e  transfer  status  of  transferred  rou te  5)  

i d  of  current  waypoin t  4)  

Vers ion  of  the  transferred  rou te  3)  

Name of  transferred  rou te  2)  

Reported  transfer  type  1 )  
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Annex U  
(normative)  

 
Sentences used  by SafetyNET 

 

U.1  General  

Refer  to  I EC  61 1 62-1  for  a  possible  l ater  vers ion  of  th is  sentence.  

The  SM1 ,  SM2,  SM3,  SM4 and  SMB sen tences  support  Enhanced  Group  Cal l  (EGC)  
I nmarsat-C  and  m in i -C  term inals  as  part  of  the  i n ternational  SafetyNET Service,  an  i n tegral  
component  of  the  G lobal  Mari t ime  D istress  and  Safety System  (GMDSS) .  

The  combinati on  of  the  SM1 ,  or  SM2,  or  SM3,  or  SM4 and  SMB sen tences  are  used  to  report  
Mari t ime  Safety I n formation  (MSI )  consis t ing  of  navigati onal  and  meteoro log ical  warn ings,  
meteoro log ical  forecasts ,  Search  and  Rescue  (SAR)  i n formation  and  o ther u rgen t  safety-
re lated  messages  to  other sh ipboard  equ ipment.  

U.2  SM1  – SafetyNET Message,  Al l  Ships/NavArea 

The SM1  sen tence  i s  used  to  report  MSI  messages  addressed  to  al l  sh ips  as  a  general  cal l  or  
to  provide  an  area des ignati on  as  described  i n  comment  1 4  be low,  based  upon  the  MSI  
Service  Code  value  of  zero  (00)  or  th i rty one  (31 ) .  

Th is  SM1  sen tence  contains  qual i fyi ng  i n formation  related  to  the  MSI  message  body i n  the  
correspond ing  SMB sen tence(s) .  Th is  i ncludes  the  i denti f ication  of  the  source  of  the  MSI  
message,  purpose  and  scope  of  the  MSI  message,  and  date/t ime  of  receipt.  One  or more  
SMB sen tences  shal l  always  fo l low th is  sentence.  Th is  sen tence  and  re lated  SMB sentences  
are  l i nked  by the  Un ique  Message  number generated  by the  receiving  EGC Term inal  data 
f ie l d  i ncl uded  i n  both  sen tences.  
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Comments:  

1 )  The  MSI  Status  f i e l d  con fi rms  i f  the  en t i re  Mari ne  Safety I n formati on  Message  has  been  or  has  not  been  
correct l y  and  completel y  recei ved  by the  EGC Term inal .  

A  =  MSI  Message  complete:  al l  data f i e l ds  i n  th i s  sen tence  and  associated  SMB  sen tences  are  complete  and  
val i d .  

V  =  MSI  Message  not  complete:  some  data f i e l ds  i n  th i s  sen tence  may be  nu l l  or  set  to  an  unknown  state,  o r 
some  characters  wi th i n  the  MSI  message  body wi th i n  the  associated  SMB sen tences  may be  represen ted  
by the  underscore  “_”  character.  

2)  Th i s  data f i e l d  con tai ns  the  Un ique  Message  Number generated  by the  recei vi ng  EGC Term inal ,  sometimes  
referred  to  as  a  Mobi l e  Earth  S tat i on  (MES)  or  Sh i p  Earth  Stat i on  (SES) .  Th i s  i s  a  variable  l eng th  i n teger val ue  
wi th  no  decimal  p l ace  or decimal  d i g i ts .  The  maximum  s i ze  of  th i s  f i e l d  i s  6  d i g i ts .  Th i s  same data f i el d  i s  
con tai ned  i n  the  SMB  sen tence.  Th i s  f i e l d  shal l  not  be  nu l l .  

3 )  The  Un ique  Message  Sequence  Number i s  ass i gned  by the  Land  Earth  Stat i on  (LES)  o ri g i nat i ng  th i s  MSI  
message.  Th i s  f i e l d  i s  always  6  f i xed  d i g i ts ,  requ i ri ng  zero  f i l l  i f  the  val ue  from  received  from  the  LES  contai ns  
l ess  than  6  d i g i ts .  For example ,  i f  the  LES  broadcast  a  5  d i g i t  number  “1 0345”,  i t  wou l d  be  represented  i n  th i s  
data f i e l d  as  “01 0345”,  both  havi ng  the  same numeri c  val ue.  I f  any port i on  of  the  Un i que  Message  Sequence  
Number i s  received  i n  error ( i . e .  due  to  sate l l i te  rad i o  l i nk i n terference)  or  u nknown  by  the  EGC Term inal ,  then  
th i s  f i e l d  shal l  be  nu l l .  

4)  Th i s  f i e l d  con tai ns  the  3 -d i g i t  numeri c  I D  of  the  LES  that  o ri g i nated  th i s  MSI  message.  Th i s  f i e l d  i s  always  3  
f i xed  d i g i ts ,  requ i ri ng  zero  f i l l  i f  the  val ue  from  received  f rom  the  LES  con tai ns  l ess  than  3  d i g i ts .  I f  any port i on  
of  the  LES  ID  i s  rece ived  i n  error ( i . e .  due  to  satel l i te  rad io  l i n k i n terference)  o r u nknown  by the  EGC Term inal ,  
then  th i s  f i e l d  shal l  be  n u l l .  

5)  Ocean  Reg i on  code.  Th i s  f i e l d  shal l  not  be  n u l l .  

0  =  At l an ti c  Ocean  Reg ion  −  West  

1  =  At l an ti c  Ocean  Reg ion  −  East  

2  =  Paci f i c  Ocean  Reg i on  

3  =  I nd i an  Ocean  Reg i on  

4  – 7  =  Reserved  

8  =  Unknown  

9  =  Al l  ocean  reg ions  

6)  Pri ori ty  code  of  the  MSI  message.  Th i s  f i e l d  shal l  not  be  nu l l .  

1  =  Safety  

2  =  U rgency  

3  =  D i stress  

$--SM1 ,A, x. x, xxxxxx, xxx, x, x, xx, xx, xxxx,xx, xx, xx, xx, xx*hh  

M inu te
1 3 )

 

Hour
1 2 )

 

Day
1 1 )

 

Mon th
1 0 )

 

Year
9)
 

Presen tation  code
8)
 

Address  code
1 4)

 

Service  code
7)
 

Pri ori ty code
6)
 

Ocean  reg ion  code
5 )
 

Land  Earth  Station  (LES)  ID
4)
 

LES Un ique  message  sequence  number
3)
 

Un i que  message  number
2)
 

MSI  Status
1 )
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4  -8  =  Reserved  

9  =  Unknown  

7)  The  f i xed  two-d i g i t  Servi ce  code  i den t i f i es  the  type  of  th i s  MSI  message  and  corresponds  to  one  speci f i c  
add ress  area (see  comment  1 4) .  Th i s  f i e l d  i s  set  to  n u l l  fo r  al l  o ther Servi ce  Code  val ues.  

Service  Code  Type of  service  

00  Al l  sh i ps  (general  cal l )  

31  NAVAREA/METAREA warn i ng ,  MET Forecast,  or  P i racy warn i ng  to  
NAVAREA/METAREA 

 
8)  The  Presen tati on  code  i s  a  f i xed  two-d i g i t  n umeri c  val ue  that  defi nes  the  l anguage  to  be  used  for  presen tati on  

of  th i s  MSI  message.  Cu rren t  defi n i t i ons  are  provided  below.  

Presen tation  Code Value  Language  

00  I n ternati onal  Alphabet  Number 5 .  

 
9 )  Year of  message  recepti on  UTC (4  f i xed  d i g i ts ) .  

1 0)  Month  of  message  recepti on  UTC (2  f i xed  d i g i ts ,  01  to  1 2) .  

1 1 )  Day of  message  recepti on  UTC  (2  f i xed  d i g i ts ,  01  to  31 ) .  

1 2)  Hou r of  message  recepti on  UTC (2  f i xed  d i g i ts ,  00  to  23 ) .  

1 3)  M i nu te  of  message  recepti on  UTC (2  f i xed  d i g i ts ,  00  to  59) .  

1 4)  Th i s  f i e l d  con tai ns  a  f i xed  two-d i g i t  Address  code/NAVAREA/METAREA and  i s  dependen t  upon  the  Servi ce  
code  value  provided  i n  data f i e l d  7  as  fo l l ows:  

Service Code Value (data  fi el d  7)  Address  Code value  and  meaning  (data  fi eld  1 4)  

00  00  – Al l  Sh i ps  

31  01  to  21  – NAVAREA/METAREA number.  

22  to  99  – Reserved  for  fu tu re  address  code  ass i gnments.  

Al l  o ther val ues  or  nu l l  Th i s  data f i e l d  i s  set  to  nu l l .  

 

U.3  SM2 – SafetyNET Message,  Coastal  Warning  Area  

The SM2 sentence  i s  used  to  report  MSI  messages  con tain ing  navigational ,  meteoro log ical ,  or  
p i racy coastal  warn ings  as  described  in  comments  1 4,  1 5 ,  and  1 6  below,  based  upon  the  MSI  
Service  Code  value  of  th i rteen  ( 1 3) .  

Th is  SM2 sentence  contains  qual i fyi ng  i n formation  related  to  the  MSI  message  body i n  the  
correspond ing  SMB sen tence(s) .  Th is  i ncludes  the  i den ti f i cation  of  the  source  of  the  MSI  
message,  purpose  and  scope  of  the  MSI  message,  and  date/t ime  of  receipt.  One  or more  
SMB sen tences  shal l  always  fo l low th is  sen tence.  Th is  sen tence  and  re lated  SMB sentences  
are  l i nked  by the  Un ique  Message  number generated  by the  receivi ng  EGC Term inal  data 
f ie ld  i ncl uded  i n  both  sen tences.  
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Comments:  

1 )  The  MSI  Status  f i e l d  con fi rms  i f  the  en ti re  Mari ne  Safety I n formati on  Message  has  been  or  has  not  been  
correct l y  and  completel y  recei ved  by the  EGC Term inal .  

A  =  MSI  Message  complete:  al l  data f i e l ds  i n  th i s  sen tence  and  associated  SMB  sentences  are  complete  and  
val i d .  

V  =  MSI  Message  not  complete:  some  data f i e l ds  i n  th i s  sen tence  may  be  nu l l  or  set  to  an  unknown  s tate,  o r 
some  characters  wi th i n  the  MSI  message  body wi th i n  the  associated  SMB sen tences  may be  represen ted  
by the  underscore  “_”  character.  

2)  Th i s  data f i e l d  con tai ns  the  Un ique  Message  Number generated  by the  recei vi ng  EGC Term inal ,  sometimes 
referred  to  as  a  Mobi l e  Earth  S tat i on  (MES)  or  Sh i p  Earth  Stat i on  (SES) .  Th i s  i s  a  variable  l eng th  i n teger val ue  
wi th  no  decimal  pl ace  or decimal  d i g i ts .  The  maximum  s i ze  of  th i s  f i e l d  i s  6  d i g i ts .  Th i s  same data f i e l d  i s  
con tai ned  i n  the  SMB  sentence.  Th i s  f i e l d  shal l  not  be  nu l l .  

3 )  The  Un ique  Message  Sequence  Number i s  ass i gned  by the  Land  Earth  Stat i on  (LES)  o ri g i nat i ng  th i s  MSI  
message.  Th i s  f i e l d  i s  always  6  f i xed  d i g i ts ,  requ i ri ng  zero  f i l l  i f  the  val ue  from  received  from  the  LES  contai ns  
l ess  than  6  d i g i ts .  For example ,  i f  the  LES  broadcast  a  5  d i g i t  number  “1 0345”,  i t  wou l d  be  represented  i n  th i s  
data f i e l d  as  “01 0345”,  both  havi ng  the  same  numeri c  val ue.  I f  any port i on  of  the  Un i que  Message  Sequence  
Number i s  received  i n  error ( i . e .  due  to  sate l l i te  rad i o  l i nk i n terference)  or  u nknown  by  the  EGC Term inal ,  then  
th i s  f i e l d  shal l  be  nu l l .  

4)  Th i s  f i e l d  con tai ns  the  3 -d i g i t  numeri c  I D  of  the  LES  that  o ri g i nated  th i s  MSI  message.  Th i s  f i e l d  i s  always  3  
f i xed  d i g i ts ,  requ i ri ng  zero  f i l l  i f  the  val ue  from  received  f rom  the  LES  contai ns  l ess  than  3  d i g i ts .  I f  any port i on  
of  the  LES  ID  i s  rece ived  i n  error ( i . e.  due  to  sate l l i te  rad io  l i nk i n terference)  o r  u nknown  by the  EGC Term inal ,  
then  th i s  f i e l d  shal l  be  n u l l .  

5 )  Ocean  Reg i on  code.  Th i s  f i e l d  shal l  not  be  n u l l .  

0  =  Atl an t i c  Ocean  Reg ion  −  West  

1  =  Atl an t i c  Ocean  Reg ion  −  East  

2  =  Paci f i c  Ocean  Reg i on  

3  =  I nd i an  Ocean  Reg i on  

4  – 7  =  Reserved  

8  =  Unknown  

9  =  Al l  ocean  reg ions  

6)  Pri ori ty  code  of  the  MSI  message.  Th i s  f i e l d  shal l  not  be  nu l l .  

1  =  Safety  

2  =  U rgency  

$--SM2,A,x. x, xxxxxx,xxx, x, x, xx, xx, xxxx,xx, xx, xx, xx, xx, a, a*hh  

M inu te
1 3 )

 

Hour
1 2)

 

Day
1 1 )

 

Mon th
1 0 )

 

Year
9)
 

Presen tation  code
8)
 

Coastal  warn ing  NAVAREA/METAREA
1 4 )

 

Service  code
7)
 

Pri ori ty code
6)
 

Ocean  reg ion  code
5 )
 

Land  Earth  Stati on  (LES)  ID
4)
 

LES Un ique  message  sequence  number
3)
 

Un ique  message  number
2)
 

MSI  Status
1 )
 

Coastal  warn ing  area
1 5)

 

Coastal  warn ing  subj ect  i nd icator
1 6)  
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3  =  D i stress  

4  -8  =  Reserved  

9  =  Unknown  

7)  The  f i xed  two-d i g i t  Servi ce  code  i den ti f i es  the  type  of  th i s  MSI  message  and  corresponds  to  the  coastal  
warn i ng  area (see  comments  1 4,  1 5,  and  1 6) .  Th i s  f i e l d  i s  set  to  nu l l  fo r  al l  o ther Servi ce  Code  val ues.  

 

Service  

Code  

Type of  service  

1 3  Navigat i onal ,  Meteorolog i cal ,  o r  P i racy Coastal  warn i ng  

 

8 )  The  Presen tati on  code  i s  a  f i xed  two-d i g i t  n umeri c  val ue  that  defi nes  the  l anguage  to  be  used  for  presen tati on  
of  th i s  MSI  message.  Cu rren t  defi n i t i ons  are  provided  below.  

Presen tation  Code Value  Language  

00  I n ternati onal  Alphabet  Number 5 .  

 
9 )  Year of  message  recepti on  UTC (4  f i xed  d i g i ts ) .  

1 0)  Month  of  message  recepti on  UTC (2  f i xed  d i g i ts ,  01  to  1 2) .  

1 1 )  Day of  message  recepti on  UTC  (2  f i xed  d i g i ts ,  01  to  31 ) .  

1 2)  Hou r of  message  recepti on  UTC (2  f i xed  d i g i ts ,  00  to  23 ) .  

1 3)  M i nu te  of  message  recepti on  UTC (2  f i xed  d i g i ts ,  00  to  59) .  

1 4)  The  Coastal  warn i ng   add ress  cons i sts  of  th ree  f i e l ds,  where  th i s  f i e l d  i den ti f i es  the  NAVAREA/METAREA wi th  
a  range  f rom  01  to  21 .  Th i s  f i e l d  i s  a  two-d i g i t  numeri c  f i e l d  con tai n i ng  the  f i rst  two  d i g i ts  (X1 X2)  from  the  
transm i tted  message’s  “4  alphanumeri c  coastal  warn i ng  area address  X1 X2B1 B2”  that  i den ti fy  the  
NAVAREA/METAREA.  (See  IMO,  I n ternati onal  SafetyNET Manual ) .  Th i s  f i e l d  shal l  nu l l  i f  there  i s  an  error i n  
the  received  NAVAREA due  to  satel l i te  rad i o  l i nk i n terference  or  i f  the  Servi ce  Code  f i e l d  i s  n ot  1 3 .  

1 5)  The  Coastal  warn i ng  area i s  a  s i ng l e  al pha character f i e l d  and  has  a  range  f rom  A to  Z.  Th i s  i s  the  second  
f i e l d  ( th i rd  character)  f rom  the  t ransm i tted  message’s  “4  alphanumeri c  coastal  warn i ng  area address  
X1 X2B1 B2”.  Th i s  f i e l d  shal l  n u l l  i f  th ere  i s  an  error i n  the  received  Coastal  warn i ng  area due  to  sate l l i te  rad i o  
l i nk i n terference  or  i f  the  Servi ce  Code  f i e l d  i s  not  1 3 .  The  coastal  warn i ng  area associated  wi th  th i s  character  
f i e l d  i s  def i ned  i n  the  “MASTER PLAN  OF SHORE-BASED FACILITIES  FOR THE  GLOBAL MARITIME  
DISTRESS AND  SAFETY SYSTEM (GMDSS  MASTER PLAN) ”,  ( I MO GMDSS. 1 /Ci rc. 1 4) .  

1 6)  The  Coastal  warn i ng  subject  i n d i cator i s  a  s i ng l e  al pha character f i e l d  and  has  a  range  from  A to  Z.  Th i s  i s  the  
th i rd  f i e l d  ( fou rth  character)  from  the  transm i tted  message’s  “4  alphanumeri c  coastal  warn i ng  area address  
X1 X2B1 B2”.  Th i s  f i e l d  shal l  nu l l  i f  there  i s  an  error i n  the  received  subj ect  i nd i cator due  to  satel l i te  rad i o  l i nk  
i n terference  or  i f  the  Servi ce  Code  f i e l d  i s  not  1 3 .  

A =  Navi gat i onal  warn i ngs  

B  =  Meteorolog i cal  warn i ngs  

C  =  I ce  reports  

D  =  Search  and  rescue  i n formati on ,  and  acts  of  pi racy warn i ngs  

E  =  Meteorolog i cal  fo recasts  

F  =  P i l ot  servi ce  messages  

G  =  AIS  

H  =  LORAN  messages  

I  =  not  u sed  

J  =  SATNAV messages  

K =  Other e l ectron i c  navaid  messages  

L  =  Other Navi gati onal  warn i ngs  – add i t i onal  to  subj ect  i nd i cator code  (c2 )  o f  A  

V,  W,  X,  Y =  Speci al  servi ces  al l ocat i on  by the  I n ternati onal  SafetyNET Panel  

Z  =  No  messages  on  hand  

U.4  SM3 – SafetyNET Message,  Ci rcular Area Address 

The SM3 sen tence  i s  used  to  report  MSI  messages  con tain ing  a shore-to-sh ip  d istress  alert,  
or  navigational ,  meteorolog ical ,  or  p i racy warn ing ,  or  SAR coord ination  to  a c i rcu lar area as  
described  i n  comments  1 4,  1 5 ,  1 6,  and  1 7  below,  based  upon  the  MSI  Service  Code  values  of  
e i ther  fourteen  ( 1 4) ,  twen ty- fou r (24)  or  forty-four  (44) .  
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Th is  SM3  sentence  contains  qual i fyi ng  i n formation  related  to  the  MSI  message  body i n  the  
correspond ing  SMB sen tence(s) .  Th is  i ncludes  the  i denti f ication  of  the  source  of  the  MSI  
message,  purpose  and  scope  of  the  MSI  message,  and  date/time  of  receipt.  One  or more  
SMB sen tences  shal l  always  fo l low th is  sen tence.  Th is  sen tence  and  re lated  SMB sentences  
are  l i nked  by the  Un ique  Message  number  generated  by the  receivi ng  EGC Term inal  data  
f ie ld  i ncluded  i n  both  sen tences.  

 

Comments:  

1 )  The  MSI  Status  f i e l d  con fi rms  i f  the  en ti re  Mari ne  Safety I n formati on  Message  has  been  or  has  not  been  
correct l y  and  completel y  recei ved  by the  EGC Term inal .  

A  =  MSI  Message  complete:  al l  data f i e l ds  i n  th i s  sen tence  and  associated  SMB sentences  are  complete  and  
val i d .  

V  =  MSI  Message  not  complete:  some data f i e l ds  i n  th i s  sen tence  may be  nu l l  or  set  to  an  unknown  state,  o r  
some  characters  wi th i n  the  MSI  message  body wi th i n  the  associated  SMB sen tences  may be  represen ted  
by the  underscore  “_”  character.  

2)  Th i s  data f i e l d  con tai ns  the  Un i que  Message  Number generated  by the  recei vi ng  EGC Term inal ,  sometimes  
referred  to  as  a  Mobi l e  Earth  S tati on  (MES)  or  Sh i p  Earth  Stati on  (SES) .  Th i s  i s  a  variable  l eng th  i n teger val ue  
wi th  no  decimal  pl ace  or  decimal  d i g i ts .  The  maximum  s i ze  of  th i s  f i e l d  i s  6  d i g i ts .  Th i s  same data f i e l d  i s  
con tai ned  i n  the  SMB sentence.  Th i s  f i e l d  shal l  not  be  nu l l .  

3 )  The  Un ique  Message  Sequence  Number i s  ass i gned  by the  Land  Earth  Stat i on  (LES)  o ri g i nati ng  th i s  MSI  
message.  Th i s  f i e l d  i s  always  6  f i xed  d i g i ts ,  requ i ri ng  zero  f i l l  i f  the  val ue  from  received  from  the  LES  con tai ns  
l ess  than  6  d i g i ts .  For example ,  i f  the  LES  broadcast  a  5  d i g i t  number  “1 0345”,  i t  wou l d  be  represen ted  i n  th i s  
data f i e l d  as  “01 0345”,  both  havi ng  the  same  numeri c  val ue.  I f  any port i on  of  the  Un i que  Message  Sequence  
Number i s  received  i n  error ( i . e.  due  to  sate l l i te  rad i o  l i nk i n terference)  or  u nknown  by  the  EGC Term inal ,  then  
th i s  f i e l d  shal l  be  nu l l .  

4)  Th i s  f i e l d  con tai ns  the  3 -d i g i t  numeri c  I D  of  the  LES  that  o ri g i nated  th i s  MSI  message.  Th i s  f i e l d  i s  always  3  
f i xed  d i g i ts ,  requ i ri ng  zero  f i l l  i f  the  val ue  from  received  from  the  LES  con tai ns  l ess  than  3  d i g i ts .  I f  any port i on  
of  the  LES  ID  i s  rece ived  i n  error ( i . e.  due  to  sate l l i te  rad io  l i n k i n terference)  o r  u nknown  by the  EGC Term inal ,  
then  th i s  f i e l d  shal l  be  n u l l .  

5 )  Ocean  Reg i on  code.  Th i s  f i e l d  shal l  not  be  n u l l .  

0  =  Atl an t i c  Ocean  Reg ion  −  West  

1  =  Atl an t i c  Ocean  Reg ion  −  East  

2  =  Paci f i c  Ocean  Reg i on  

3  =  I nd i an  Ocean  Reg i on  

$--SM3,A,x. x, xxxxxx, xxx, x, x, xx, xx, xxxx,xx, xx, xx, xx, l l l l . l l , a, yyyyy. yy, a, xxx*hh  

M inu te
1 3 )

 

Hour
1 2)

 

Day
1 1 )

 

Mon th
1 0 )

 

Year
9)
 

Presen tation  code
8)
 

C i rcu lar  Area Address,  Cen tre  Lati tude  – N /S
1 4) , 1 5 )

 

Service  code
7)
 

Pri ori ty code
6)
 

Ocean  reg ion  code
5 )
 

Land  Earth  Station  (LES)  ID
4)
 

LES Un ique  message  sequence  number
3)
 

Un i que  message  number
2)
 

MSI  Status
1 )
 

C i rcu lar Area Address,  Cen tre  Long i tude  – E/W 1 4) , 1 6)  

C i rcu lar Area Address,  Rad ius  i n  NM
1 4) , 1 7 )  
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4  – 7  =  Reserved  

8  =  Unknown  

9  =  Al l  ocean  reg i ons  

6)  Pri ori ty  code  of  the  MSI  message.  Th i s  f i e l d  shal l  not  be  nu l l .  

1  =  Safety  

2  =  U rgency  

3  =  D i stress  

4  -8  =  Reserved  

9  =  Unknown  

7)  The  f i xed  two-d i g i t  Servi ce  code  i den t i f i es  the  type  of  th i s  MSI  message  and  corresponds  to  a  c i rcu l ar area 
address  (see  comments  1 4) ,  1 5) ,  1 6 ) ,  and  1 7) ) .  Th i s  f i e l d  i s  set  to  nu l l  fo r  al l  other Servi ce  Code  values.  

 

Service  

Code  

Type of  service  

1 4  Shore-to-Sh i p  D i s tress  Alert  to  a  c i rcu lar area  

24  Navigat i onal ,  Meteorolog i cal ,  o r  P i racy warn i ng  to  a  c i rcu l ar area  

44  SAR Coord i nat i on  to  a  c i rcu lar area  

 
8 )  The  Presen tati on  code  i s  a  f i xed  two-d i g i t  n umeri c  val ue  that  defi nes  the  l anguage  to  be  used  for  presen tati on  

of  th i s  MSI  message.  Cu rren t  defi n i t i ons  are  provided  below.  

Presen tation  Code Value  Language  

00  I n ternati onal  Alphabet  Number 5   

 
9 )  Year of  message  recepti on  UTC (4  f i xed  d i g i ts ) .  

1 0)  Month  of  message  recepti on  UTC (2  f i xed  d i g i ts ,  01  to  1 2) .  

1 1 )  Day of  message  recepti on  UTC  (2  f i xed  d i g i ts ,  01  to  31 ) .  

1 2)  Hou r of  message  recepti on  UTC (2  f i xed  d i g i ts ,  00  to  23 ) .  

1 3)  M i nu te  of  message  recepti on  UTC (2  f i xed  d i g i ts ,  00  to  59) .  

1 4)  The  C i rcu l ar Area Address  wi th i n  an  I nmarsat-C  t ransm i tted  MSI  message  i s  a  f i xed  ten -d i g i t  f i e l d  cons i st i ng  of  
e i gh t-numeri c  d i g i ts  and  two-al pha d i g i ts .  Example:  A c i rcl e  cen tered  at  l at i tu de  of  56°N  and  l ong i tude  of  34°W 
wi th  a  rad i us  of  35  nau t i cal  m i l es  i s  represented  as  “56N034W035”  from  the  form  “D1 D2LaD3D4D5LoR1 R2R3”  
(See  I MO I n ternati onal  SafetyNET Manual ) .  Comments  1 5  −  1 7  descri be  how th i s  i n formati on  i s  apporti oned  to  
s tandard  I EC  61 1 62  data f i e l ds.  

1 5)  The  Cen tre  Lati tude  and  l at i tu de  d i recti on  (N /S)  i s  from  the  f i rst  th ree  characters  of  the  transm i tted  Ci rcu l ar  
Area  Address,  “D1 D2LaD3D4D5LoR1 R2R3”.  Th i s  i s  a  f i xed  l eng th  f i e l d  con tai n i ng  two  d i g i ts  of  l at i tude  i n  u n i ts  
of  deg rees,  wi th  the  two  d i g i t  m i nu tes  port i on  set  to  zeros  and  no  decimal  place  or  decimal  m inu tes .  A val ue  of  
56º  N  wou ld  be  represen ted  as  “5600, N”  i n  the  sen tence.  Lead ing  zeros  are  requ i red  when  the  l at i tude  value  i s  
between  0  and  9  deg rees.  Th i s  f i e l d  shal l  nu l l  i f  th ere  i s  an  error i n  the  recei ved  Cen tre  Lati tu de  due  to  
satel l i te  rad i o  l i nk i n terference  or  i f  the  Servi ce  Code  f i e l d  i s  n ot  1 4,  24,  or 44.  

1 6)  The  Cen tre  Long i tude  and  l ong i tude  d i recti on  (W/E)  i s  from  the  fou rth  th rough  seven th  characters  of  the  
transm i tted  Ci rcu l ar Area Address,  “D1 D2LaD3D4D5LoR1 R2R3”.  Th i s  i s  a  f i xed  l eng th  f i e l d  con tai n i ng  th ree  
d i g i ts  of  l ong i tude  i n  u n i ts  of  degrees,  wi th  the  two  d i g i t  m i nu tes  port i on  set  to  zeros  and  n o  decimal  place  or  
decimal  m inu tes.  A  val ue  of  34º  W  wou ld  be  represen ted  as  “03400,W”  i n  the  sen tence.  Lead i ng  zero(s)  are  
requ i red  when  the  l ong i tude  value  i s  between  0  and  99  deg rees.  Th i s  f i e l d  shal l  nu l l  i f  there  i s  an  error i n  the  
recei ved  Centre  Long i tude  due  to  sate l l i te  rad i o  l i nk i n terference  or i f  the  Servi ce  Code  f i e l d  i s  not  1 4,  24,  or  
44.  

1 7)  The  Rad ius  i s  from  the  l ast  th ree  characters  o f  the  transm i tted  Ci rcu l ar  Area Address,  
“D1 D2LaD3D4D5LoR1 R2R3”.  Th i s  i s  a  th ree  d i g i t  f i xed  l eng th  numeri c  f i e l d  con tai n i ng  the  rad i us  i n  un i ts  of  
nau ti cal  m i l es   A  val ue  of  035  wou ld  be  represen ted  as  “035”  i n  the  sen tence.  Lead i ng  zero(s)  are  requ i red  
when  the  rad i us  val ue  i s  between  0  and  99  deg rees.  The  maximum  value  for  th i s  f i e l d  i s  999  m i l es .  Th i s  f i e l d  
shal l  n u l l  i f  there  i s  an  error  i n  the  recei ved  Rad i us  due  to  sate l l i te  rad io  l i nk i n terference  or  i f  the  Servi ce  
Code  f i e l d  i s  not  1 4,  24,  o r 44.  

U.5  SM4 – SafetyNET Message,  Rectangular Area Address  

The SM4 sentence  i s  used  to  report  MSI  messages  con tain ing  navigational ,  meteoro log ical ,  or  
p i racy warn ing ,  or  SAR coord ination  to  a  rectangu lar  area as  described  i n  comments  1 4) ,  1 5) ,  
1 6) ,  1 7) ,  and  1 8)  be low,  based  upon  the  MSI  Service  Code  values  of  e i ther four (4) ,  or  th i rty-
four (34) .  
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Th is  SM4 sentence  contains  qual i fyi ng  i n formation  related  to  the  MSI  message  body i n  the  
correspond ing  SMB sen tence(s) .  Th is  i ncludes  the  i denti f ication  of  the  source  of  the  MSI  
message,  purpose  and  scope  of  the  MSI  message,  and  date/t ime  of  receipt.  One  or more  
SMB sen tences  shal l  always  fo l low th is  sentence.  Th is  sen tence  and  re lated  SMB sentences  
are  l i nked  by the  Un ique  Message  number generated  by the  receiving  EGC Term inal  data 
f ie ld  i ncl uded  i n  both  sen tences.  

 

Comments:  

1 )  The  MSI  Status  f i e l d  con fi rms  i f  the  en ti re  Mari ne  Safety I n formati on  Message  has  been  or has  not  been  
correct l y  and  completel y  recei ved  by the  EGC Term inal .  

A  =  MSI  Message  complete:  al l  data f i e l ds  i n  th i s  sen tence  and  associated  SMB  sentences  are  complete  and  
val i d .  

V  =  MSI  Message  not  complete:  some  data f i e l ds  i n  th i s  sen tence  may  be  nu l l  or  set  to  an  unknown  s tate,  o r 
some  characters  wi th i n  the  MSI  message  body wi th i n  the  associated  SMB sen tences  may be  represen ted  
by the  underscore  “_”  character.  

2)  Th i s  data f i e l d  con tai ns  the  Un ique  Message  Number generated  by the  recei vi ng  EGC Term inal ,  sometimes 
referred  to  as  a  Mobi l e  Earth  S tat i on  (MES)  or  Sh i p  Earth  Stat i on  (SES) .  Th i s  i s  a  variable  l eng th  i n teger val ue  
wi th  no  decimal  pl ace  or decimal  d i g i ts .  The  maximum  s i ze  of  th i s  f i e l d  i s  6  d i g i ts .  Th i s  same data f i e l d  i s  
con tai ned  i n  the  SMB sentence.  Th i s  f i e l d  shal l  not  be  nu l l .  

3 )  The  Un ique  Message  Sequence  Number i s  ass i gned  by the  Land  Earth  Stati on  (LES)  o ri g i nati ng  th i s  MSI  
message.  Th i s  f i e l d  i s  always  6  f i xed  d i g i ts ,  requ i ri ng  zero  f i l l  i f  the  val ue  from  received  from  the  LES  con tai ns  
l ess  than  6  d i g i ts .  For example ,  i f  the  LES  broadcast  a  5  d i g i t  number  “1 0345”,  i t  wou l d  be  represen ted  i n  th i s  
data f i e l d  as  “01 0345”,  both  havi ng  the  same  numeri c  val ue.  I f  any port i on  of  the  Un i que  Message  Sequence  
Number i s  received  i n  error ( i . e.  due  to  sate l l i te  rad i o  l i nk i n terference)  or  u nknown  by  the  EGC Term inal ,  then  
th i s  f i e l d  shal l  be  nu l l .  

4)  Th i s  f i e l d  con tai ns  the  3 -d i g i t  numeri c  I D  of  the  LES  that  o ri g i nated  th i s  MSI  message.  Th i s  f i e l d  i s  always  3  
f i xed  d i g i ts ,  requ i ri ng  zero  f i l l  i f  the  val ue  from  received  from  the  LES  con tai ns  l ess  than  3  d i g i ts .  I f  any port i on  
of  the  LES  ID  i s  rece ived  i n  error ( i . e.  due  to  sate l l i te  rad io  l i n k i n terference)  o r  u nknown  by the  EGC Term inal ,  
then  th i s  f i e l d  shal l  be  n u l l .  

5 )  Ocean  Reg i on  code.  Th i s  f i e l d  shal l  not  be  n u l l .  

0  =  Atl an t i c  Ocean  Reg ion  −  West  

1  =  Atl an t i c  Ocean  Reg ion  −  East  

$--SM4,A,x. x, xxxxxx,xxx, x, x, xx, xx, xxxx, xx, xx, xx, xx, l l l l . l l , a, yyyyy. yy, a, xx, xxx*hh  

M inu te
1 3 )

 

Hour
1 2)

 

Day
1 1 )

 

Mon th
1 0 )

 

Year
9)
 

Presen tation  code
8)
 

Rectangu lar  Area Address,  
Sou th -West Corner Lati tude  – N /S

1 4) , 1 5)
 

Service  code
7)
 

Pri ori ty code
6)
 

Ocean  reg ion  code
5)
 

Land  Earth  Stati on  (LES)  ID
4)
 

LES Un ique  message  sequence  number
3)
 

Un i que  message  number
2)
 

MSI  Status
1 )
 

Rectangu lar  Area Address,  
Sou th -West Corner Long i tude  – E/W

1 4) , 1 6 )
 

Exten t  of  Rectang le  Area i n  Lati tude  Degrees  North
1 4) , 1 7 )  

Extent  of  Rectang le  Area i n  Long i tude  Degrees  East
1 4 ) , 1 8)  
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2  =  Paci f i c  Ocean  Reg i on  

3  =  I nd i an  Ocean  Reg i on  

4  – 7  =  Reserved  

8  =  Unknown  

9  =  Al l  ocean  reg i ons  

6)  Pri ori ty  code  of  the  MSI  message.  Th i s  f i e l d  shal l  not  be  nu l l .  

1  =  Safety  

2  =  U rgency  

3  =  D i stress  

4  -8  =  Reserved  

9  =  Unknown  

7)  The  f i xed  two-d i g i t  Servi ce  code  i den t i f i es  the  type  of  th i s  MSI  message  and  corresponds  to  a  rectangu l ar area  
address  (see  comments  1 4,  1 5 ,  1 6,  1 7,  and  1 8) .  Th i s  f i e l d  i s  set  to  nu l l  fo r al l  o ther Servi ce  Code  values .  

Service 
Code 

Type of service 

04 Navigational,  Meteorological,  or Piracy warning  to a rectangular area  
34 SAR Coordination to a rectangular area 

 
8 )  The  Presen tati on  code  i s  a  f i xed  two-d i g i t  n umeri c  val ue  that  defi nes  the  l anguage  to  be  used  for  presen tati on  

of  th i s  MSI  message.  Cu rren t  defi n i t i ons  are  provided  below.  

Presen tation  Code Value  Language  

00  I n ternati onal  Alphabet  Number 5 .  

 
9 )  Year of  message  recepti on  UTC (4  f i xed  d i g i ts ) .  

1 0)  Month  of  message  recepti on  UTC (2  f i xed  d i g i ts ,  01  to  1 2) .  

1 1 )  Day of  message  recepti on  UTC  (2  f i xed  d i g i ts ,  01  to  31 ) .  

1 2)  Hou r of  message  recepti on  UTC (2  f i xed  d i g i ts ,  00  to  23 ) .  

1 3)  M i nu te  of  message  recepti on  UTC (2  f i xed  d i g i ts ,  00  to  59) .  

1 4)  The  Rectangu lar Area Address  wi th i n  an  I nmarsat-C  transm i tted  MSI  message  i s  a  f i xed  twel ve-d i g i t  f i e l d  
cons i st i ng  of  ten -numeri c  d i g i ts  and  two-alpha d i g i ts .  Exampl e:  a  rectang le  whose  sou th -west  corner i s  60º  N  
and  01 0º  W,  extend ing  30º  north  and  25º  east,  i s  coded  as :  60N01 0W30025  from  the  form  
“D1 D2LaD3D4D5LoD6D7D8D9D1 0”  (See  I MO,  I n ternati onal  SafetyNET Manual ) .  Comments  1 5  −  1 8  describe  
how th i s  i n formati on  i s  apport i oned  to  s tandard  I EC  61 1 62  data f i e l ds.  

1 5)  The  Sou th -West  Corner Lat i tude  and  l at i tu de  d i rect i on  (N /S)  i s  from  the  f i rs t  th ree  characters  of  the  
transm i tted  Rectangu l ar Area  Address,  “D1 D2LaD3D4D5LoD6D7D8D9D1 0”.  Th i s  i s  a  f i xed  l eng th  f i e l d  
con tai n i ng  two  d i g i ts  of  l at i tude  i n  un i ts  of  deg rees,  wi th  the  two  d i g i t  m i nu tes  port i on  set  to  zeros  and  no  
decimal  p lace  or  decimal  m inu tes.  A val ue  of  60º  N  wou l d  be  represen ted  as  “6000,N ”  i n  the  sen tence.  
Lead ing  zero(s)  are  requ i red  when  the  l at i tu de  val ue  i s  between  0  and  9  deg rees.  Th i s  f i e l d  shal l  nu l l  i f  there  i s  
an  error i n  the  received  Sou th -West  Corner Lati tude  due  to  sate l l i te  rad io  l i nk i n terference  or i f  the  Servi ce  
Code  f i e l d  i s  not  04  or 34.  

1 6)  The  Sou th -West  Corner  Long i tude  and  l ong i tude  d i recti on  (W/E)  i s  from  the  fou rth  th rough  seventh  characters  
of  the  transm i tted  Rectangu lar  Area Address,  “D1 D2LaD3D4D5LoD6D7D8D9D1 0”.  Th i s  i s  a  f i xed  l eng th  f i e l d  
con tai n i ng  th ree  d i g i ts  of  l at i tude  i n  un i ts  of  deg rees,  wi th  the  two  d i g i t  m i nu tes  port i on  set  to  zeros  and  no  
decimal  p lace  or  decimal  m inu tes .  A  val ue  of  1 0º  W  wou l d  be  represented  as  “01 000,W”  i n  the  sen tence.  
Lead ing  zero(s )  are  requ i red  when  the  l ong i tude  value  i s  between  0  and  99  deg rees.  Th i s  f i e l d  shal l  n u l l  i f  
there  i s  an  error i n  the  received  Sou th -West  Corner Long i tude  due  to  satel l i te  rad io  l i nk i n terference  or  i f  the  
Servi ce  Code  f i e l d  i s  not  04  o r 34.  

1 7)  The  Extent  of  Rectang l e  Area  i n  Lati tu de  Deg rees  i s  from  the  e i gh th  and  n i n th  characters  of  the  transm i tted  
Rectangu l ar Area Address,  “D1 D2LaD3D4D5LoD6D7D8D9D1 0”.  Th i s  i s  a  f i xed  l eng th  f i e l d  con tai n i ng  two  
d i g i ts  of  l at i tude  i n  u n i ts  of  deg rees  North .  A val ue  of  30º  wou l d  be  represen ted  as  “30”  i n  the  sen tence.  
Lead ing  zero(s)  are  requ i red  when  the  l at i tu de  val ue  i s  between  0  and  9  degrees.  Th i s  f i e l d  shal l  nu l l  i f  there  i s  
an  error i n  the  rece ived  Extent  of  Rectang le  Area i n  Lat i tude  Deg rees  due  to  sate l l i te  rad i o  l i nk i n terference  or  
i f  the  Servi ce  Code  f i e l d  i s  n ot  04  o r  34.  

1 8)  The  Extent  of  Rectang le  Area i n  Long i tude  Deg rees  i s  f rom  the  l ast  th ree  characters  of  the  transm i tted  
Rectangu l ar Area Address,  “D1 D2LaD3D4D5LoD6D7D8D9D1 0”.  Th i s  i s  a  f i xed  l eng th  f i e l d  con tai n i ng  th ree  
d i g i ts  of  l ong i tude  i n  u n i ts  of  deg rees  East.  A  val ue  of  25º  wou l d  be  represented  as  “025”  i n  the  sen tence.  
Lead ing  zero(s )  are  requ i red  when  the  l ong i tude  val ue  i s  between  0  and  99  deg rees.  Th i s  f i e l d  shal l  n u l l  i f  
there  i s  an  error  i n  the  rece ived  Exten t  of  Rectang le  Area  i n  Long i tude  Deg rees  due  to  sate l l i te  rad io  l i nk 
i n terference  or  i f  the  Servi ce  Code  f i e l d  i s  not  04  o r 34.  
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U.6  SMB – IMO SafetyNET Message Body 

The SMB sen tence(s)  contains  the  MSI  message  body re lated  to  the  qual i fyi ng  i n formation  i n  
the  preced ing  SM1 ,  or  SM2,  or  SM3,  or  SM4 sen tence.  Th is  i ncludes  the  i denti f ication  of  the  
source  of  the  MSI  message,  purpose  and  scope  of  the  MSI  message,  and  date/time  of  receipt.  
One  or  more  SMB sentences  shal l  always  fo l l ow a SM1 ,  or  SM2,  or  SM3,  or  SM4 sentence.  
The  SM1 ,  or  SM2,  or  SM3,  or  SM4  sentence  and  re lated  SMB sen tence(s)  are  l i nked  by the  
Un ique  Message  number  generated  by the  receivi ng  EGC Term inal  data f i e ld  i ncluded  i n  both  
sen tences.  

 

 

Comments:  

1 )  The  total  n umber of  sen tences  f i e l d  con tai ns  the  n umber o f  sen tences  used  for  a  MSI  message,  m in imum  
val ue  “001 ”.  Th i s  f i e l d  cannot  be  nu l l .  

2)  The  sentence  number f i e l d  i den ti f i es  wh i ch  sen tence  number  th i s  speci f i c  SMB sentence  i s  wi th i n  the  g roup of  
sen tences  that  make  up  the  MSI  message,  m in imum  val ue  “001 ”.  Th i s  f i e l d  may be  nu l l  on l y  when  the  “total  
number of  sen tences”  f i e l d  i s  “001 ”  and  no  add i t i onal  sen tences  are  need  to  convey th i s  MSI  message.  

3)  The  sequen tial  message  i dent i f i er  f i e l d  i s  cri t i cal  to  i den ti fyi ng  g roups  of  2  o r  more  sen tences  that  make  up  
th i s  mu l t i -sentence  message.  Th i s  f i e l d  i s  i ncremented  each  t ime  a  new mu l t i -sen tence  message  i s  generated  
wi th  the  same sen tence  formatter.  Th i s  f i e l d ’ s  val ue  i s  reset  to  zero  when  i t  i s  i ncremented  beyond  the  
maximum  value  of  n i ne.  ( range  0 . . 9 ) .  Th i s  f i e l d  may be  nu l l  on l y  when  the  “total  number of  sen tences”  f i e l d  i s  
“001 ”  and  no  add i t i onal  sen tences  are  need  to  convey th i s  MSI  message.  

4)  Th i s  data f i e l d  con tai ns  the  Un i que  Message  Number generated  by the  recei vi ng  EGC Term inal ,  sometimes  
referred  to  as  a  Mobi l e  Earth  S tati on  (MES)  or  Sh i p  Earth  Stati on  (SES) .  Th i s  i s  a  variable  l eng th  i n teger val ue  
wi th  no  decimal  place  or  decimal  d i g i ts .  Th i s  f i e l d  cannot  be  n u l l .  

5)  The  Message  body  con tai ns  ASCI I  characters,  and  code  del im i ters  i f  needed ,  u p  to  the  maximum  perm i tted  
sen tence  l eng th .  Fi e l d  fou r,  the  “Un ique  Message  Number”,  i s  variable  l eng th  f i e l d  usual l y  con tai n i ng  s i x  
d i g i ts .  When  f i e l d  fou r con tai ns  s i x d i g i ts ,  the  message  body may contai n  up  to  53  characters  i ncl ud i ng  any  
code  del im i ters .  Characters  o f  the  MSI  message  text  shal l  be  represented  as  underscore  “_”  i f  they are  
unknown  or  recei ved  i n  e rror by the  EGC  term inal  ( i . e .  due  to  sate l l i te  rad i o  l i nk i n terference) .  The  table  bel ow 
provi des  the  al l owable  number of  characters  i n  th i s  f i e l d  based  upon  the  number  of  d i g i ts  i n  the  Un ique  
Message  Number.  

 

Unique Message Number Fiel d  Si ze  (d ig i ts)  Message Body Field  Si ze  (characters)  

1  58  

2  57  

3  56  

4  55  

5  54  

6  53  

7,  8 ,  9  52,  51 ,  50  

 

$--SMB,xxx, xxx,x, x. x, c—c*hh  

Message  body
5 )
 

Un i que  message  number
4)
 

Sequen tial  Message  i den ti f ier
3)
,  0  to  9  

Sen tence  number
2)
,  001  to  999  

Name of  transferred  rou te
2 )
 

Total  number of  sentences  needed  to  transfer the message
1 )
,  

001  to  999 
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U.7 An  example of  use  

The example  shows  a typical  MSI  message  received  by an  EGC Term inal  at  1 430  on  Apri l  5
th
,  

201 2,  and  d istri bu ted  by the  SMB sen tence.  

<start  of  example>  

LES 798  – MSG  521 3  – Distress  Alert  to  Area:  34N  76W 300  
FROM:  Mari time  Rescue  Coord inati on  Cen tre  xxx  
TO:  ALL SH IPS  IN  xxxxxxx  
SAR  SITREP NO:  02  
FISH ING  BOAT 'xxx'  W ITH  THREE  PERSONS ON  BOARD DEPARTED FROM xxx ISLAND ON  
xxx AT NOONTIME  AND  SINCE  THEN  NO INFORMATION  ABOUT HER.  PARTICULARS . . .  
SH IPS  SAILING  IN  VICIN ITY ARE  KINDLY REQUESTED TO KEEP  A SHARP  LOOK OUT 
INFORMING  MRCC 
REGARDS  

DUTY OFFICER 

<end  of  example>  

I nspecti ng  the  correspond ing  SM3  and  SMB sen tences  wou ld  typi cal l y show:  

$ CSS M3 , 1 2 3 4 5 6 , 0 0 5 2 1 3 , 7 9 8 , 0 , 3 , 1 4 , 0 0 , 2 0 1 2 , 0 4 , 0 5 , 1 4 , 3 0 , 3 4 0 0 , N, 0 7 6 , W, 3 0 0 * hh  

$ CSS MB, 0 0 8 , 0 0 1 , 0 , 1 2 3 4 5 6 , FROM: Mari time  Res cue  Coordinat ion  C ent re  xxx^ 0 D ^ 0 ATO: * hh  

$ CSS MB, 0 0 8 , 0 0 2 , 0 , 1 2 3 4 5 6 ,  ALL  S HI P S  I N  xxxxxxx^ 0 D^ 0 ASAR S I TREP  NO:  0 2 ^ 0 D ^ 0 AFI S * hh  

$ CSS MB, 0 0 8 , 0 0 3 , 0 , 1 2 3 4 5 6 , HI NG  BOAT  ' xxx'  WI TH  THREE  P ERSONS  ON  BOARD  D EP ARRTED* hh  

$ CSS MB, 0 0 8 , 0 0 4 , 0 , 1 2 3 4 5 6 ,  F ROM xxx  I S LAND  ON^ 0 D^ 0 Axxx  AT  NOONTI ME  AND  S I NCE  TH* hh  

$ CSS MB, 0 0 8 , 0 0 5 , 0 , 1 2 3 4 5 6 , EN  NO  I NFORMATI ON  ABOUT  HER.  P ARTI CULARS  . . . ^ 0 D ^ 0 ASHI * hh  

$ CSS MB, 0 0 8 , 0 0 6 , 0 , 1 2 3 4 5 6 , P S  S AI LI NG  I N  VI CI NI TY  ARE  KI NDLY  REQUESTED  TO  KEEP  A* hh  

$ CSS MB, 0 0 8 , 0 0 7 , 0 , 1 2 3 4 5 6 ,  S HARP  LOOK  OUT^ 0 D^ 0 AI NFORMI NG  MRCC^ 0 D ^ 0 AREGARDS^ 0 D* hh  

$ CSS MB, 0 0 8 , 0 0 8 , 0 , 1 2 3 4 5 6 , ^ 0 A     D UTY  OFFI CER* hh  
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Annex V 
(normative)  

 
Extension  of TTD sentence,  Protocol  version  1  

 

V.1  General  

Refer  to  I EC  61 1 62-1  for  a  possible  l ater  vers ion  of  th is  sentence.  

IEC 61 1 62-1  i ncl udes  the  TTD  sentence  and  defi nes  protocol  vers ion  0.  Protocol  vers ions  1 ,  2  
and  3  are  left  for  fu tu re  mod i f icati ons .  Th is  annex defi nes  protoco l  vers ion  1  for  the  TTD 
sen tence  wh ich  i ncludes  i n formation  for CPA and  TCPA.  

V.2  TTD – Tracked  target  data,  Protocol  version  1  

Parameter  
Number of  

bi ts  
Range and  
resolu tion  

Description  

Protocol  vers i on  2  0  to  3  

The  protoco l  vers i on  shal l  always  be  set  to  one  ( 1 )  
for the  s tructu re  defi ned  bel ow.  Value  zero  (0)  i s  
defi ned  i n  I EC  61 1 62-1 .  Other val ues  (2  and  3 )  are  
reserved  for fu tu re  mod i f i cati on  of  th i s  s tructu re.  

Target  number  1 0  0  to  1  023  
The  target  n umber associated  wi th  the  l abel  wi th  
correspond ing  n umber.  Target  number zero  i s  
reserved  for  no  t racking  target.  

CPA 1 4  

to  1 63, 83  NM  

Step  0 , 01  NM  

 

 

CPA of  target  

1 63, 84  m in  =  i nval i d  or  N /A data 

TCPA 1 4  

From  +  81 , 91  m in  

to  -81 , 91  m in  

Step  0 , 01  m in  

Time  to  CPA of  target,  “ - “  i ncreasing  

+  81 , 92  NM  =  i n val i d  o r  N /A data 

Parameter =  
Reserved   

2   
Reserved  for  fu tu re  use  

Always  set  to  zero  

TOTAL 42   42/6  =  7  characters  

N /A Not  avai l abl e  
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Annex W 
(normative)  

 
Symbols  

 

Refer  to  I EC  62288  for  a  poss ible  later vers ion  of  these  symbols .  

IEC 62288  defi nes  the  symbols  used  i n  ECDIS.  Table  W. 1  def ines  a  symbol  not  yet  avai lable  
i n  IEC  62288.  

Table  W.1  – Anchor watch  symbol  

Description  Symbol (s)  

Anchor watch  

Centre  of  the  swing  ci rcle  shal l  be  presen ted  as  an  
anchor symbol .  The  hei gh t  of  the  symbol  shal l  be  not  
more  than  8  mm .  The  cen tre  of  the  symbols  shal l  h ave  
an  open  ci rcl e  of  n ot  more  than  2  mm .  The  symbol  
shal l  be  d rawn  us i ng  a  th i ck sol i d  l i n e  s tyle.  The  co lour 
shal l  be  d i st i ngu i shable  f rom  s im i l ar charted  symbols .  

The  swing  ci rcle  symbol  shal l  u se  the  same  colour.  
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