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Ships will soon have large displays with electronic charts, AIS data from other ships superimposed on it, radar information and data from local information services. The safety and efficiency benefits of such a system are enormous. By Mikhail Andrianov, project manager of integrated navigation systems with Transas 
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The VTS services of the USA and Canada engaged in the ship pilotage in the Great Lakes (Seaway Authorities) transmit information on the lock passage schedules, weather information and water level data in the reference points to the ships via an AIS system. 

The entire data flow is promptly shown on the ECDIS electronic chart of the ships in this area, allowing their navigators to make immediate use of it.

In the future, the integration of AIS and ECDIS to form a single system can make practical sense. In skilful hands, this integration will become a great tool helping to improve safety at sea and reducing the workload of navigating personnel. 

There are endless possibilities of finding ways of improving ship safety and operational efficiency using combinations of AIS, ECDIS and large displays, which the maritime industry is only just finding out about. 
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Local information 

Port services have the capability to provide timely and efficient monitoring of the ship traffic flow in the waters under their responsibility. Prompt ship identification by MMSI number, Call Sign or name, as well as fast search in the target ship list have been made possible by the AIS. 

Availability of DGPS systems built into the AIS allows sufficiently high accuracy detection of targets (up to ten metres). 

Provided the data on their dimensions is available, targets can be plotted with an utmost accuracy on an electronic chart in the port office’s stationary ECDIS or ECS. The drawing below shows two targets obtained by the AIS system connected to the Navi-Sailor 3000 electronic chart system from Transas marine. It can be immediately seen how accurately the ships are presented: along the berth and entering the lock. 

Along with the high-accuracy monitoring, reliable online communication with ships is essential for VTS and pilot services. 

In addition to the GMDSS equipment, AIS allows such communication to be established quite fast.

It should be noted that in the case of inadequate understanding in the voice communication between the VTS operator and watch officer, or if there is some noise in the VHF radio station, the AIS allows the communication to be established in the shortest possible time, exchange to be made accurately and laconically in the English language, by using the message exchange system similar to that which is used by the SMS or paging communication in every-day life. 

With an adequate user-friendly interface of ECDIS or ECS, the navigator can be involved in such communication, at the same time constantly monitoring the progress of own ship and targets on the electronic chart, which is a great benefit in the aspect of navigational safety. 
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Collision avoidance 

The AIS-ECDIS system has indisputable advantages over other navigation aids like ARPA or radar in collision avoidance. 

AIS, operating over VHF radio, has a similar range to radar. But the radar can only show a relative target mark on the screen by the bearing and range from own ship, whereas the ECDIS allows the target coordinates, its actual dimensions, full list of identifiers (Name, Call Sign, MMSI, IMO number) to be accurately determined and the collision avoidance information for this target (bearing and range to the target, CPA distance and TCPA time) to be promptly obtained. 

It is possible to rapidly view additional information (Voyage Data) on the target for any moment in time. If there is a risk of collision with a target or of getting dangerously close to it, the ECDIS operator can quickly identify dangerous targets, obtain their parameters and promptly establish communication with these targets by transmitting a message via the AIS (Safety message) should the target fail to respond to the voice call on the VHF. 

Data on the messages transmitted from the ECDIS via AIS communication is archived in the ECDIS and will prove to be useful should an accident be considered in a court of law. 
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Target identification 

The ECDIS allows target identification by several different means. For instance, the Transas Navi-Sailor 3000 system has three layers of targets on display. These are targets from the ARPA connected to the ECDIS, targets from the digital radar board (Radar Integrator), which processes targets from the radar scanner, and targets from the AIS. 

All the three target layers can be turned on simultaneously and plotted on the electronic chart. 

If a navigator acquires an important ARPA target by the range and bearing, with the use of ECDIS it will be a matter of seconds to identify this target and obtain all the necessary additional identification information if this target has an AIS system on board. 

The identification data does not only include the ship identifiers, but also the ship type, dangerous cargo type, port of destination and time of arrival, and motion status. 

With regard to the motion status, it is worthwhile to add that in the conditions of limited visibility, when the ship lights with  “Not under command” status cannot be seen, time identification of such target on the ECDIS screen is essential in the analysis of the navigational situation.
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Graphical display

The minimum AIS display will just show target bearing, range and identifier.  In ECDIS, on the contrary, targets are explicitly displayed on an electronic chart, which makes their identification easier.

The ECDIS screen size is considerably larger than that of the minimum display, which allows monitoring of all the AIS targets within the VHF range, as well as prompt identification of new targets. 

ECDIS always displays two vectors of AIS targets: COG (Course Over Ground) and HDG (Gyrocompass) if the target’s compass is connected to the AIS. Combining this capability with the AIS-transmitted actual ship dimensions allows AIS targets to be plotted on the ECDIS chart with the utmost accuracy. 

Modern ECDIS systems are provided with facilities for the user to choose the chart orientation. For example, in the Transas ECDIS, Navi-Sailor, the chart can be displayed North-Up as well as Head-Up and Course-Up (the leg of the route which the ship is proceeding by). 

SUBHEAD

Route planning

ECDIS allows simultaneous monitoring of the route and AIS targets.

In the case of a dangerous closure to a target, the navigator can use his or her ECDIS for selecting the most correct collision avoidance decision with regard to the dangerous target. 

For instance, when selecting the manoeuvre, the navigator will not be distracted due to the need to analyse navigational situation on the paper chart (where he/she will first have to plot the own ship position), if he/she has an updated electronic chart in the ECDIS. This is because ECDIS show permanently the own ship symbol at the current moment of time. 

Whenever a course manoeuvre results in a deviation from the route, where the lack of knowledge of the navigational situation may bring about irreparable harm (i.e. grounding, collision with a danger etc.) the advantage offered by the prompt analysis of navigational situation in the ECDIS is indisputable compared to conditions where the MKD only is installed on the bridge. 

