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Reasons not to use electronic charts?
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Captain William Gray, president of Connecticut shipping company Gray Maritime, wrote a letter highlighting his perspective on the problems with electronic navigation. Andy Norris, managing director of ChartCo responds 
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Caption: Fear of computer crash is one of the reasons why shipping companies don’t want to use electronic navigation 
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The recent letter from William O. Gray in the December issue of Digital Ship and amplified in the January/February edition certainly raises some of the questions that are undoubtedly on many mariners’ minds.

Here I have considered it worthwhile to go over some of the possible objections to electronic charts, including those emphasised by Captain Gray, in order to help interested parties form their own opinions on the use of this relatively new technology.

SUBHEAD

Background to electronic charting

Firstly there is, perhaps, an opinion that electronic charts are primarily the result of computer companies seeking to make sales income. 

Much of the early work performed during the 1980s however, was in fact initiated by professional mariners who had recently left sea and joined maritime academic institutions to take up teaching and research activities. 

They recognised that the computational and display abilities of computers could potentially be useful as the basis for electronic charts. They not only looked at the technology and possible features of electronic charts but they also tested and developed their ideas at sea, with the help of practising mariners. 

Of course, in parallel with this work, other researchers were looking at applications within aerospace and for land-based applications.

A number of companies, large, small, well-established and new, all became involved in this early phase of the development of electronic charts. In particular, it was those with long experience in marine radar and other navigational equipment that led the way. 

At the same time there were a surprising number of new businesses, specialising in electronic chart technology and led by professional mariners, created to develop and exploit the new concepts. 

Not least, many hydrographic offices across the world, with coordination at the International Hydrographic Organisation, gave huge commitment to developing the data standards and concepts for electronic charts.

In 1995, this led to the International Maritime Organisation issuing the performance standards for ECDIS as an Appendix to Resolution A817(19), which appeared in 1997. It states: ‘the primary function of ECDIS is to contribute to safe navigation’. 

There follows pages of detailed requirements which define the minimum standards that equipment and data have to meet in order to meet the IMO definition of an ECDIS. 

It is worth remembering that the IMO issues standards for all navigational equipment used on SOLAS vessels, such as radar and gyros, and hence has great experience in defining such requirements.
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Computer failures

In common with other electronic navigational equipment used by the mariner, ECDIS is subject to potential failure but the mere fact that it is computer-based does not increase this likelihood. 

For many years, virtually all electronic navigational equipment has been processor-based. A lot of equipment also uses conventional PC architecture, ‘hidden’ within the equipment casework. 

The IMO requirements, amplified by the IEC, specify stringent environmental tests that the equipment has to pass, which most office PCs would fail. 

A type-approved ECDIS must meet exactly the same demanding environmental requirements as, for example, a radar display, and its reliability (let alone its components and architecture) will be similar.

A typical office computer failure arises from unplanned interaction between software packages loaded on the computer. The user has an almost infinite choice of the packages that he will install and simultaneously run on his system and therefore problems are fairly common. 

A type-approved ECDIS is only able to run the software that is released by the manufacturer and has itself been type-approved. This in itself significantly reduces the likelihood of failure, in comparison to an office system.

 

The IMO, manufacturers and users are all aware that electronic equipment is subject to failure, however well designed. For this reason there are ‘back-up’ requirements for ECDIS. In its simplest form, this is a requirement to have two systems fitted if ECDIS is to be used as a replacement for paper charts. 

The IMO has issued an appendix to A817, referenced as MSC.64(67) (Annex 5) which discusses the requirements for ECDIS back-up.  Flag state and Classification Society requirements can be even more stringent.
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Data accuracy 

Accuracy of data is an important issue of navigation with either paper or electronic charts. Unfortunately, as Captain Gray observes, much hydrographic data in use in the world today, both paper and electronic, is based upon ‘lead line and sextant’ surveying. 

Since today’s mariner is invariably using GPS as his primary position fixing device, he can be navigating to many levels of accuracy better than the primary survey. In fact, errors in paper charts amounting to a mile or more have been noticed in extreme cases!

It is important that the mariner understands this because it is equally problematic for both paper and electronic chart navigation. 

Both paper charts and ENCs have information concerning the survey status of the data, and it is imperative that this information is used and understood.  For the same reason official raster data also has the same fundametal accuracy as paper and ENC data.  

 

For some ECDIS equipment, if there are suitable radar features in a poorly surveyed area, the trained ECDIS mariner can overlay the radar image onto the chart display and adjust the position of the ship on the display manually, so that the radar image and the chart display match. Appropriate use of this will enhance safety compared to the problems of getting this shift right on a paper chart.
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Human error

 

The interesting point about marine incidents is that the vast majority of them have human factors as a contributing element. Very few incidents are solely the result of equipment failure. 

Statistics from the UK Marine Accident Investigation Branch show that over a recent five year period there were 126 incidents investigated for merchant vessels over 500gt. None of the technical factors for those incidents involved navigation equipment failure.  

Overall 330 human factor issues contributed to the 126 incidents, in contrast to 60 technical  factors. Albeit 10 incidents were solely attributable to technical failure.

It is therefore important for modern navigational equipment that their design and correct use reduce the likelihood of human error. This is the aim of ECDIS. For instance, the plotting of a GPS position on a paper chart is prone to error. There are only two lines of position and the transferred coordinates total 12 or more digits. 

Paper charts are far better suited to fixes where there are at least three lines of position, such as the typical visual fix. The size of the resultant ‘cocked-hat’ gives a pretty good indication if there is appreciable error in one or more of the position lines.

 

The IMO requirements for GPS and ECDIS have strict rules governing the error alarms that the equipment should give if there is a failure in the position fix system. Despite this, a properly trained mariner will always want regular position fixes independent from the main GPS, in order to verify its accuracy.
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Up to date data

Captain Gray rightly states that accurate and recent data (including real time current and weather) are of prime importance to navigation. Again, ECDIS is in a good position to enable such data to be continuously available to the mariner. For instance, chart data updates may be received by broadcast or email delivery directly to the ship while at sea. 

Weather data is displayable on some ECDIS and ECS displays, and some thought is being given to real time delivery of tide and current information, to be also displayed on an electronic chart. Without such systems, this information will become unwieldy to handle; one of the biggest problems to the mariner is avoiding information overload.

 
Finally it is important to remember what an ECDIS is. It is not any old electronic chart system, it is a system approved to the IMO standard and consequently it must display ENC data officially released by or on behalf of a government, authorised hydrographic office or other relevant government institution’. 

Provided suitable back-up arrangements are in place and the user is properly trained, the mariner’s use of ECDIS is undoubtedly a contribution to safe navigation 

