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DECK

Electronic charts are a great idea, but getting them used in ships is an uphill struggle

BODY

There are two main advantages of using electronic charts over paper charts. 

Firstly, navigation with electronic charts is much safer; rather than reading the ship's position with a handheld satellite receiver and then working out which point this refers to on the paper chart, the seafarer can see the chart displayed on a computer screen showing exactly where the vessel is.

A great deal of associated "intelligence" can be brought into this, for instance sounding alarms if the ship runs risk of running aground or going into rocks. The same display can be combined with radar information and AIS data, showing the positions of other ships nearby. 

The second main advantage is that it is vital (and legally required) that vessels keep their chart collection updated. Therefore, the hydrographic offices generate updates to their charts all the time. 

Electronic charts can be updated automatically, whilst the task of updating paper charts is mind numbing activity, involving hours spent over tracing paper. 
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Still using paper

So with electronic charts being so much better than paper charts, how come vessels are still mainly using paper charts?

The main problem is that hydrographic offices have not made many sea areas available in vector electronic charts yet. A number of commercial companies have done, such as C-MAP and TRANSAS, but under the regulations, if you want to throw your paper charts away, you need to have electronic charts from an official hydrographic body. 

If you want to use C-MAP and TRANSAS vector electronic charts, they can only be considered a "guide" to navigation; you still need to have a set of paper charts on the table, which means you still need to update them. 

If ECDIS were voluntarily installed throughout the world's fleet, the risk of major navigation-related incidents would be dramatically reduced, Transas says.  However, even the use of less capable Electronic Chart Systems (ECS) could significantly reduce dramatically likelihood of navigational accidents occurring. For this reason, insurance and underwriting companies are becoming increasing interested in ECDIS.  

Since ECDIS is capable of continuously displaying the own ship's position on the electronic chart, this new type of navigation system can help reduce mental stress and workload on the bridge. In turn, greater portion of time can be spent on other navigation or collision-avoidance tasks. It also provides a means to constantly evaluate navigation efficiency, which may affect commercial performance.  

Several reports have shown that the prudent use of ECDIS can result in significant cost savings for shipping companies on the operational costs of operating it fleet due to improved route planning, optimised fuel consumption, fewer groundings, and just-in-time arrival/departures.   

A good example is the Great Lakes of North America. Beginning in the early 1990's almost all large commercial vessels operating around there were equipped with ECDIS.  During this time period, the use of ECDIS has resulted in both a reduced level of risk and increased operational efficiency, according to reports. 

Vessels equipped with ECDIS often get underway and return to port during adverse weather conditions, thereby adhering to planned time schedules.  The eventual inclusion of other types of "real-time information" such as water level predictions and ice information will enable vessels to carry more cargo as well as reduce transit times - all with no decrease in operational safety. This has been evidenced in Canada, where there has been a reduction in required fees for pilotage and more all-weather navigation.  
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Dual fuel

There are two types of electronic charts: raster and vector. Raster charts are essentially a digital image of the flat paper chart, as though the paper chart had just been scanned into a computer. 

Vector charts store the data very differently; the chart is built up from a large database, which indicates for example that there is a lighthouse at a certain co-ordinate or the sea has a certain depth at a certain co-ordinates.

The advantage of raster charts is that they can be produced very quickly; they are normally generated from the same digital file which is sent out to the chart printers.

Vector charts take much longer (and are much more expensive) to make because all of the data is typed in by hand. But the advantages of vector charts is that the computer system can “read” them. The computer can sound alarms if the ship is approaching shallow waters, for example, or rocks, which can prove very helpful.

The problem with vector charts is that they are taking a long time to produce. International maritime regulations insist that a ship can only depend on charts produced by official hydrographic agencies (such as the UK Hydrographic Office) and not commercial organisations. 

Several commercial organisations have produced vector charts of the whole world (including Transas, C-MAP and Navionics), although under legislation seafarers are not allowed to use them without paper charts onboard, which must still be painfully updated. 

One solution to the problem of not having enough electronic vector charts coverage is to use vector charts in conjunction with raster charts. Thus, raster charts can be used on the open sea, where there really isn’t a great deal which can get in the way of the vessel, and vector charts can be used while berthing, entering a harbour or other tricky areas where much better navigation information is required. 

This approach has been dubbed “Dual Fuel” and is actively being promoted by the UK Hydrographic Office and Primar as a sensible means of getting ships to navigate electronically.
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Officialness

One of the big holdups of electronic charts is the tough regulation, which stipulates that vessels can only navigate using charts generated by official (ie governmnent) hydrogrpahic offices. 

There are a range of non-official charts; this includes the Transas proprietary TX-97 format and the C-MAP CM93 format. These charts have been developed from official paper charts; the Transas charts are in vector format. 

It is a point worth noting that Transas has managed to develop vector charts of the entire world, whilst hydrographic offices around the world still struggle to develop charts of their own countries.. however since the process by official hydrographic offices carries much more legal liability, it is understandable that this process is slower. 
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Changing standards 

For an electronic chart to be considered ECDIS, it must comply with IMO's ECDIS performance standards, issued in December 1995, which permit national maritime safety administrations to consider ECDIS as the functional equivalent to nautical charts.

The International Hydrographic Organisation (IHO) has its own technical standards for digital data and display aspects of ECDIS, including the format for the chart data. These standards went through considerable change in the early 1990s and further changes are expected. 

The changing standards is unpleasant for both seafarers, because it involves changing the colours and symbols on the charts, and for ECDIS manufacturers, who have to spend a lot of money to keep up with them. 

ECDIS is not required carriage onboard vessels, but it is expected to be required at some point in the future, probably from a major maritime shipping casualty where it was determined that ECDIS would have prevented the incident from happening.

However, since carriage is not required, many shipping companies are taking a wait and see approach, with not many retrofits of ECDIS on existing ships. However when IMO requirements for AIS come into play in early 2002, ECDIS will be more widespread, because many people see ECDIS as the best way of displaying AIS data. 

"Few nations have formulated regulations governing the type-approval, installation and use of ECDIS.  For type-approval, many nations only recognize a certificate that they have issued.  Within the European Union (EU), member nations may not recognize the type-approval certificate issued by another EU nation unless it is considered a "notified body."  Even then, unless the navigation equipment is listed as mandatory requirement, recognizing an ECDIS certificate issued by other EU nation is not required."

There are discrepancies in policies and regulations between different flag, coastal and port states, Transas says; it is unclear who decides what equipment should be installed and how the flag and port state co-ordinate themselves.  

There are no regulations regarding the use of a type-approved ECDIS onboard either government or commercial vessels operating in US waters.   Since 95% of all commercial vessels operating in US waters are foreign flagged, this matter is of some importance.
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Vector coverage everywhere

Coverage of vector charts is spreading quickly. Official electronic chart distributor Primar is working to get charts from Greece, Turkey, Chile, Peru, Singapore, Japan, South Korea and India onto its system. Many of these countries are currently testing Primar's internal services to see if they want to work together. 

Despite the movement however, coverage is still mainly limited to areas of difficult navigation. For example, they are very handy when docking, when the chart can be blown up to a large scale and can display both the front and back of the vessel on the screen, but less important on the open sea. 

The general consensus in the industry towards vector electronic charts is gradually changing, as people reach the conclusion that it will take a very long time to get world coverage of official vector charts.

Generating ENCS coverage enough for complete vessel voyages could take at least 10 years, everybody admits, even if it becomes possible to use ENCS on shorter routes in the interim. 

It might be better just to focus on getting coverage where it is most important and using less expensive raster charts in other areas. The UK hydrographic office, for example, has a three year plan to get all of its areas of national responsibility (ie the UK coastline) available as electronic charts. 

UKHO already provides chart updates on CD; shipping need to get the bulk of their information this way. UKHO plans to send raster chart updates electronically, following on from its service distributing electronic chart updates through PRIMAR. 

The biggest thing is the general change. "I think shipping companies generally are going to feel more comfortable with the digital age, getting the whole thing to work more effectively," she says. 

Ms Jopson appreciates the pressure the maritime industry is putting her under to generate ENCS faster. "ENCS are taking a long time to come through. They take an enormous amount of effort," she says. "We invest all the money in making sure that we get all the congested areas covered, and focussing on our area of national responsibility."
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Other products

Other digital products under development at UKHO are a new version of total tide, its tidal predicition service, with more ports being covered. The TotalTide system, aimed at SOLAS shipping, provides tidal height and stream predictions for commercial shipping. 

It is also considering producing the MCA admiralty tide table, which covers the whole world. An electronic version of the global list of lights will be produced in April. 
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Charging mechanism

Another benefit of electronic charts over paper charts is the ease that they can be paid for. 

With paper charts, shipping companies have no option but to buy every paper chart which the vessel might potentially want on its voyage (quite a few, if the vessel’s destination could change).. the charts can cover quite large areas each and all have to be updated.

With electronic charts, companies can buy all the charts they might possibly want on a single CD (Transas supplies vector charts for the entire world on a single CD-ROM). 

Transas can still sell licenses to use individual charts though. They can request a key for specific chart cells over a ship-shore e-mail; Transas e-mails back a code number, which they type into the system which allows them to view the chart for a year, and then the shipping company is billed.

Electronic chart cells are normally smaller in coverage area than paper charts, which means that shipping companies do not have to pay for chart data which they are not going to use. 

Primar has developed an innovative catalogue, which runs as a software tool on a PC (automatically updated over the internet). Users mark the vessel’s course on a map displayed on the software; the system automatically figures out which electronic chart cells the user needs, and which ones need to be ordered because the user does not have them already. 

Shiping companies pay for a subscription for each chart cell they might use, including a service to receive relevant updates. 

They receive updates each week which are made automatically. 
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Getting more ECDIS

The main fault for the slow progress of generating ENCS lies at the feet of government organisations, Mr Johnssen says. "The politicians have to recognise that ECDIS will increase safety at sea."

"The hydrographic offices must have the necessary funding to do this quickly. It is an investment; its not going to cost less if they do it over amny years or put up a lot of money now."

The US government had delayed producing ENCs for many years, he says, but eventually a Congress decision was made to produce them and the money was made available. These ENCs will be made afialbel free of charge. 
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Kelvin Hughes new bridge system

http://www.kelvinhughes.com

Maritime electronics company Kelvin Hughes has launched a new bridge system, with 5 25-inch flat screen displays. 

Each display is multifunctional, so the operator can select what he wants to see on every display. The displays are type approved. 

The seats are arranged so that the navigator has the same eye level whether sitting or standing (depending on individual preference). 

The advantage of flat panels, Kelvin Hughes says, is that they take up less space on the bridge and are clearer than conventional cathode ray tube displays. There are also less components, so less things to go wrong. 

An interesting development is the risk assessment software, which ships can run through to see if they should use electronic charts without a back-up of paper charts.  

The software takes the user through a series of questions, such as whether the computer has virus checking on it or a back-up power supply, or the risk of computer crashing. 

Some of the questions refer to asking whether checks have been made onboard for possible hazards, and their possible impact on the vessel and personnel; other checks are whether or not an alarm system is fitted. From the answers, it provides an assessment about whether electronic charts should be carried. 

The software can also give advice on how to reduce the paper chart portfolio being carried. 
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Fugro Seastar launches asset monitoring system 

Fugro Seastar of Aberdeen, Scotland, has launched its SeaSTAR Asset Monitoring Service (SAMS), an asset monitoring service for the marine industry, covering vessels, buoys and fixed platforms. The ambition is to enable owners to monitor status of onboard sensors and systems remotely. 

There are four functions to the service: I) gathering and processing the data, ii) transmitting the data via the SeaSTAR messaging handling server iii) configuring the data to user preferences (eg displayed on an internet interface) and iv) setting off any necessary alarms. 

The basic mobile system involves a GPS/DGPS receiver, a processor, a communications module and backup battery. Communications can be made by Inmarsat -C, -D+, Orbcomm or GSM (mobile phone). The terrestrial system is fully configurable to set off alarms. Once into a terrestrial network, the system can easily be configured to send alarms to a mobile phone. 

Fugro Seastar has worked together with Trinity House (operator of UK lighthouses) on this project, and is likely to install units on 100 buoys around the UK coast. 

The parent company, Fugro, has 6,500 employees around the world, offering a range of survey and navigational services. 

