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ECDIS: Past, Present and Future

S.T. Grant & J. Goodyear

Background

In Canada, electronic chart technology
had its beginning in the late seventies when
several companies involved in
hydrographic surveying for the petroleum
industry developed specialized navigation
systems that utilized rudimentary graphics
and integrated navigation systems to navi-
gate ships accurately in confined water-
ways.
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Fid ﬁ J ;’r In the early eighties, Hydrographic Of-
' fices (HOs) in Europe and North America
S.T. Grant J. Goodyear became interested in this emerging technol-
ogy. A series of Electronic Chart Workshops

Introduction : : on both sides .of th.e Atlantic, starting in
tests and procedures to certity eqU|pment,1982 at the University of New Brunswick,
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i . S ; ) . tronic chart sessions and demonstrations are
munities by storm. From its beginnings two mfrastryctures to rapidly and efficiently -5mmon at all major marine conferences.
decades ago it has progressed to the poinfisseminate ECDIS data and updates world
where Electronic Chart Display and Infor- wide; and (3) creating ECDIS data, known |5 conjunction with academic studies,
mation Systems (ECDIS) are now on theas the Electronic Navigational Chart several HOs participated with the private
verge of being recognized with the same(ENC), for all the main shipping lanes of sector in at-sea trials and demonstrations
status and authority as the paper chart orthe world. The paper concludes with a look of Electronic Chart testbeds with the aim
the ship’s bridge. In this paper the history at the future of electronic charts and theof introducing the technology to the ma-
of electronic charts is briefly reviewed to impact they may have on a variety of rine community and obtaining feedback.
set the stage for the three main thrusts thahydrographic and marine related activities. HOs were interested primarily in evaluat-
are underway today: (1) completion of in- ing the difficulties associated with defin-
ternational standards, including defining ing, compiling and maintaining an Elec-
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tronic Chart Database. At-sea trials in- In June, 1992 Offshore Systems Ltd. In conjunction with the development of
cluded: the Canadian Hydrographic Serv-(OSL) was awarded a contract by CHS toIMO Performance Standards for ECDIS,
ice (CHS) testbeds from 1985 to 1988 in use OSL's latest Electronic Chart Precisethe IHO has developed technical standards
Halifax Harbour, the North Sea Project Integrated Navigation System (ECPINS) in related to the digital data format to be used
onboard the M/VLANCE in November CHS's Pilot Project. The belief was that the and specifications for the ECDIS content
1988, followed by the Seatrans Projectinternational standards being developedand display. IHO Special Publication No.
onboard the MANORNEWS EXPRE®S  would lead to modification of thEanada 57 (IHO S-57) is the IHO Transfer Stand-
1989/90. Shipping Actvhich governs the use of such aq for Digital Hydrographic Data. It in-
systems onboard vessels operating in Cag,des a theoretical data model, object cata-
The International Maritime Organization nadian waters. Hence, the CHS, the offi- 54,6 and data encoding guide. IHO Spe-
(IMO) and the International Hydrographic cial purveyors of all charts in Canada, had ;5| pypjication No. 52 (IHO S-52) is the
Organization (IHO) began discussions @ requirement to develop a mastery of the, 5 gpecification for Chart Content and
centered around electronic charts in the migProduction and control of electronic charts. pyc1av Aspects for ECDIS. It includes

o Electronic Charts are categorized by 3 glossary of ECDIS-related terms. Both

In 1989, acknowledging rising concerns IMO into two main groups: Electronic S.57 and S-52 are referenced in, and are
regarding Canada’s ability to prevent or Chart Display and Information System therefore part of, the IMO Performance
respond to a major maritime oil spill, the (ECDIS) and Electronic Chart System Standards for ECDIS.
Canadian Federal Cabinetinitiated the Pub{(ECS).
lic F_Qewew_ Panel on Tanker S:_;\fety and At the request of IMO, the International
Marine Spills Response Capability. The  The first, ECDIS, must meet the Per- E|ectrotechnical Commission (IEC) is
panel, chaired by Mr. David Brander-Smith, formance Standards that were developed byyorking to identify and describe the nec-
Q.C., delivered its final report in 1990. the IMO/IHO Harmonization Group on essary performance tests and checks for
Among many recommendations was the ECDIS (HGE). This standard, approved ECDIS equipment to certify that it is fully
following: by the Maritime Safety Committee in May compliant with the IMO Performance

. : _ 1994 was submitted to the nineteenth As-Standard for ECDIS. Scheduled completion

[to] expedite development of electronic  semply of IMO and adopted as an Assem-date of the IEC ECDIS Performance Stand-
charting technology and the required in- p|y Resolution in November 1995. As de- ard (IEC Publication 1174) is summer/fall
fra.s'.[ructure, then mtroduce.regulatlons ' fined in the standard, ECDIS is “a naviga- of 1996. However. some of the IHO Stand-
quiring the use of electronic charts on all tional information system which with ad- ards that form the foundation of the IMO
tankers in Canadian waters® equate back-up arrangements, can be agerformance Standard are still under devel-
, , cepted as an equivalent complying with the . i -

In response to this recommendation, an,, 4_gate charts required by regulation V/ Snpeﬂtenft’orth:)(g_rﬁéci?inﬁjypgztlsnsgilﬁzzc:s
electronic phartlng strategy w.as.developed20 of the 1994 SOLAS Convention”. When Guid:;mce at the mé)ment and is due for a
by CHS with the following mission state- e 110, IEC and IHO standards, type ap- major rewrite in the near future when a
ment: proval specifications, etc. are finalized, thenhumber of ECDIS Updating trials

the installed ECDIS achieves full equality underway around the Wor'd, inc'uding

with the paper chart. Of course, this in- canada, are completed. Also, the specifi-

cludes the aVaiIabiIity, and installation of a Cation for an adequate backup for ECDIS

chart updating facility, as well as the em- has not yet been developed and, once it has,

ployment of government produced chart gn |EC test procedures document will also

databases. have to be developed. Therefore, formal
_ _ _ _ adoption by IEC will not likely occur be-

In order to address the many questions__5Y diSPlaying selected information from fore late 1997 at the earliest.
electronic chart technology would gener- an electronic navigational chart (ENC) and

ate, a key element of the strategy includegPositional information from navigational Electronic Chart Systems (ECS) com-

the actual testing of operational systems,S€"SOrs: ECDIS should “assist the marinefpyrise the second group of electronic chart

In order to simulate the expected condi- N foute planning and route monitoring, and equipment and include all electronic charts
tions, the strategy called for a number of 't required, display additional navigational which do not comply with the ECDIS
systems to be deployed across the countrynformation”. As an automated decision aid standard. These are not acceptable by IMO
in a variety of commercial vessels for ex- capable of continuously determining a ves-as a paper chart equivalent and paper charts
tended periods of time. The CHS Electronic S€I'S Position in relation to land, charted- |l therefore still have to be carried. ECS
Chart Pilot Project was designed to iden-©PJ€ct, aids-to-navigation, and unseen hazis a combined apparatus, as is ECDIS. It
tify the stresses and strains of the everyday?rds, ECDIS represents an entirely newinyolves the combination of an electronic
creation, maintenance and day-to-day de-2PProach to maritime navigation and chart with a positioning system, display-
livery of data to a broad clientele. piloting. ing the vessel's position and track, along

“To demonstrate to a broad spectrum of
potential users, suppliers and benefactors
the utility of electronic chart systems and
to acquire real-world operational experi-
ence in servicing the related evolving na-
tional and international digital market.”
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with the buoys, lights and hazards. It is they are nearly compliant with the IHO S- Canada. Indeed, only a handful of HOs (Ja-
intended to be an aid to navigation like ra- 57 product specification. Furthermore, mostpan, Norway, France and Canada) are digi-
dar, GPS, echo sounder, speed log, etcof the major tanker routes in Canada aretizing their charts in any numbers. Ship-
ECS takes many forms; equipment is sup-now completed or are well underway. This ping companies who want to use ECDIS
plied to be suitable for the whole range of process has been very enlightening for bothglobally must therefore rely on commer-
vessels: from small yachts to super tank-mariners and hydrographers alike in that itcial ENC providers or ECDIS manufactur-
ers. As a result, the range of ECS equip-has forced them to assess exactly what igrs in areas not presently serviced by HOs.
ment varies from small plotters to very so- required for safe and efficient navigation, Given the global movement towards
phisticated systems. not only with ECDIS, but on paper charts smaller government, HOs who delay their
as well. The close cooperation and consul-ENC production programs will have great
The United States Radio Technical Com-tation that now exists between mariners, difficulty dislodging the private sector once
mission for Maritime Services (RTCM) is- shipping companies and the CHS meanst has demonstrated its capacity, efficiency
sued its standard for ECS in 1994. Thethat we are focusing our efforts on meetingand the quality of its products.
RTCM standard calls for ECS to be capa-client needs rather than meeting internally
ble of executing basic navigational func- defined production target levels. ENC Distribution
tions, providing continuous plots of own
ship position and providing appropriate in-  Initially all CHS ENCs were created and
dications with respect to information dis- distributed in the CHS proprietary NTX aqministrative, technical, financial and le-
played. The Standard allows for the use offormat. Indeed, most CHS ENCs are still gal aspects of,distributin,g ENCs and ENC
either raster or vector data. However, manymaintained and distributed in NTX but that Updates worldwide. To meet this need, the
of the functions found in ECDIS will not s about to change. Over the past Severa'HO formed the Worldwide Electron,ic
be available in ECS which is classified as years as the IHO DBWG has developed theNavigationaI Chart (WEND) Committee in
an aid-to-navigation that must always be 5-57 Transfer Standard for Digital 1992. The Committee developed a set of
used with an up-to-date chart from a gov- Hydrographic Data, Version 2, the CHS hasprinciples and a Conceptual Model which
ernment authorized HO. actively participated in that development consists of several Regional ENC Coordi-
g . and has, as much as possible, ensured th@fating Centers (RENCs) around the world
In addition, at the last meeting of IMO/ oyr ENCs (in NTX format) are as compat- that would accept data from HOs. They
IHO HGE, the chairman asked the mem-jpje with the IHO standard as possible. would then be responsible for integrating
bers to prepare ECS guidelines for sub-p|so, software has been developed by CHShe individual HO's data and subsequent
mission at the next meeting. in conjunction with Universal Systems Ltd., updates and providing a service to interna-
. Fredericton, NB, to interactively convert tional shipping. In principle the mariner
ENC Production ENCs from NTX to S-57. At present about would be able to obtain ENCs and updates
At the time of the grounding of the 80% of the conversion is automatic and from anywhere in the world through a com-
Exxon Valdez less than 10% of CHS charts20% requires human intervention. Eventu-munications network linking all the
were digital and none were suitable for useally the process is expected to be about 95%RENCs. Progress in implementation of this
by ECDIS. To-day approximately 300 automatic. A test is presently underway to model has stalled because many HOs have
charts (30% of the CHS inventory) are dig- convert a contiguous set of ENCs betweenbeen unable to divert their diminishing re-
ital and are being distributed to ECDIS us- Montreal and Quebec as well as other sitessources away from their traditional paper
ers and manufacturers by our commercialin the Great Lakes. A preliminary test ver- products.
partner Nautical Data International (NDI), sjon of S-57 (Version 3) is expected to be
St. John's, Newfoundland. Furthermore, ygleased in April 1996, with a final release  Itisn't clear how the global distribution
about 250 charts (25% of the CHS inven-5ter in the year, and the CHS conversionof ENCs will unfold. The situation is made
tory) have been raster scanned by NDI ongqfiware is being upgraded already. Themore uncertain with the strong commitment
behalf of the CHS and are being maintainedcpyg target is to distribute ONLY S-57 data to produce Raster data by the United King-
and distributed by NDI. by 1997. dom Hydrographic Office (UKHO) and the
intention of the United States Defense
Canadian ENC production has been v iners and shipping companies in in- Mapping Agency to distribute their chart
driven largely by user demand as Shippingcreasing numbers are discovering the ecodata in their Vector Product Format. Indeed,
companies have made fleet purchases of,, e and safety benefits of ECDIS. For an initiative being lead by the UKHO pro-
ECDIS equipment and demanded CHS ap-g, 5 e the Canadian Ship Owners AssoP0Ses a Raster Chart Display Standard
proved ENCs to use in them. Lacking the c; 0 has stated that the entire Great Lake$RCDS) along similar lines to the ECDIS
?Iigu(rzgiss;ﬁeg]iié:gltso 'ggl'cﬁ:edae?]?;?nhhnfﬂeet on the Canadian side will be ECDIS Performance Standard that (a) recognizes
et standard . o > hequipped by late 1997. However, shippingthat ECDIS is much more than the equiva-
content standard for sale navigaton WCh ¢, s anies that operate globally face a mordent to the paper chart and (b) that a system
was used during a first round of digitizing. -y problem since not all HOs are tack- conforming with RCDS is actually ‘equiva-

To-day the content level of most of these . . . lent’ to the paper chart. RCDS could be
charts has been upgraded to the point whertlamg ENC production as aggressively as

Another area that has attracted interna-
tional attention is the need to address the
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adopted by the Marine Safety Committee However, internationally the future of = There is no doubt that ECDIS, DGPS

of IMO within the next year. Certification ECDIS depends on several factors, the mosand rapid global digital communications,

standards similar to the IEC 1174 for significant of which is the lack of ENCs. supported by ever faster and smaller com-

ECDIS would then need to be developedThis lack, in turn, is suppressing demandputers and higher resolution video displays

by IEC and certification agencies would for ECDIS with the result that interest in will continue to revolutionize marine navi-

need to gear up to start testing equipmentsetting up an infrastructure to distribute gation for many years to come. We live in

Given their experience with ECDIS stand- ENCs and updates has stalled. Given thdnteresting times!

ards these agencies probably could repeainternational trend toward smaller govern-

the process for RCDS quite quickly. RCDS ment it doesn't seem likely that the pro- References

certified systems could be replacing paperduction of ENCs will dramatically increase GRANT, S.T. 1994. Electronic Chart

charts on ships bridges in a very few years.n the near future. The introduction of the Initiatives in the CHS. Science Review

What impact will this have on the global RCDS will only exacerbate the problem.. 1992 & '93. Dept. of Fisheries and Oceans,

expansion of ECDIS? Given that it is rela- \ariners in increasing numbers are discov-Dartmouth.

tively easy and inexpensive to raster scanering the economic and safety benefits of EC/TC80/WG7 (ECDIS) “Operational

paper charts and that RCDS certified Sys-ECDIS and are continuing to exert pres-and Performance Requirements - Methods

tems could be as much as an order of maggyre on HOs to produce more ENCs. Whereof Testing and Required Test Results”, IEC

nitude cheaper than ECDIS, the negativethey can't get ‘official HO data’ they are 1174 ECDIS V.02, July 1995,

impact on ENC production and therefore g\ ctantly settling for commercial data IHO SP 52 “Specifications for Chart

ECDIS use gIOba”y could be Significant. which probably exists in greater quantity Content and D|Sp|ay Aspects of ECD|S”’
o than the total of HO data worldwide. How- current edition, IHB, Monaco.

The CHS has undergone a significant o\er. commercially developed data doesnttHO SP 52 Appendix 1 “Guidance on
Change in both attitude and work proce- have the authority or |ega||1_y of ‘official Updatlng the Electric Na.Vigational Chart”,
dures in the past 5 years as a result of it data’, so, when it is being used, the 2nd edition, Dec. 1994.
commitment to meet the demands for ENCspaper chart is still the only legal naviga- IHO SP 52 Appendix 2 “Colour and
by Canadian ECDIS users. The CHS has;,, jocument on the ship's bridge. Symbol Specifications for ECDIS”, 3rd
gone from a paper oriented organization edition, Nov. 1994,
that thought in time scales of 1. - 2yearsto o ~4haian and US Coast Guards ardHO SP 52 Appendix 3 “Glossary of
produce a new product to an organlzatlonforging ahead with the implementation of ECDIS-related Terms”, 2nd edition, Sept.
that produces new Electronic Chart prod- DGPS networks in all coastal waters of 1993
e 2 monie, Do et Nort Amerca, The -5 mete accuracy O SP ST HO Transter sandard for

p g available from this system can only be ex- Digital Hydrographic Data”, in three parts:
and forth between Headquarters and the loi . . Part A - Object Catalogue, Part B - DX-90,
. : - . ploited with an ECDIS like system. And, A X
Regional offices are now mailed electroni- as mariners use these svstems with thesBart C - Digitizing Conventions, current
cally in seconds. The re-engineering and ies they are disciverin new ancedition.
changes in attitude that are taking place inzg;irrﬁgss 0 o>;)erate theirvessgels EcpIGMO Performance Standards for ECDIS,
the CHS are having beneficial effects on systems are being used for docking andMSCICirc. 637, 27 May 1994 (IMO PS)

our paper products as well. But, we still J ) ; i
have?aﬁongway 0 go! Canada Steamship Lines was given ap_KERR,A.J. 1996. International Perspective

proval to operate in the St. Lawrence River" ECDIS. International Hydrographic

Review, Monaco, LXXIII(1), March.
At present, ENC updating in Canada is last year after the buoys were removed for \
p p 9 the winter. Normally removal of the buoys KERR, A.J. 1995. A Worldwide Database

achieved by total file replacement. While " - - > for Digital Nautical Charts. International
not the desirable final solution, it works Signals the end of shipping for the winter. Hydrographic Review, LXXII(2),

surprisingly well with turn-around times of ECDIS is also influencing the way mari- September.

a few days to a few weeks. Major initia- ers and navigation service providers (typ'_Protecting our Waters (1990). Final Report
tives are underway in Canada and else-Cally Coast Guards) approach the safe and,, v pypjic Review Panel on Tanker
where to test and evaluate the IHO Guid-€fficient management of shipping. For ex- o ang il Spill Response Capability
ance on ENC Updating and eventually turn@mple, they are asking if as many buoysg, ., '
it into an international standard. ENC Up- @nd lighthouses are needed and how should

dating, ENC Quality Indication and ECDIS Vessel Traffic Services (VTS) function in

Backup are the three major outstandingthe future? Arelated development, known

“holes” in the international ECDIS Stand- as Automated Information Systems (AIS)

ards that need to be ‘plugged’. could have ships broadcasting their posi-
tions over dedicated radio links and ECDIS
The Future of ECDIS systems using this information to display

The future of ECDIS in Canada is bright &ll ships in the vicinity, even when they
because nearly a half the CHS charts aré@n'tbe seen by radar because, for instance,
digital and available for use in ECDIS. they are around a bend in ariver.
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