MAIN HEAD

AIS for small craft

BODY TEXT

Capt Evgeny Komrakov, MD of Transas Russia, gives his ideas about how the AIS system could be adapted so that small boats and boats could be involved at low cost 

2066 words

We have a photo of him somewhere

BODY
Starting from the year 2002, the stage-by-stage installation of AIS transponders on all ships of more than 300 tons will begin. These are transponders, which meet the international requirements of IMO, IEC and other properly authorised organisations. 

Approximately 60, 000 ships are expected to be fitted out with this kind of transponder, which will, beyond any doubt, solve the problem of monitoring large objects at sea. 

It is, however, still a long way off guaranteeing fully safety at sea and actual control over a country’s area of responsibility.

SUBHEAD

Small objects

Throughout the world there are millions of maritime objects with displacements of less than 300 tons, including small fishing craft, yachts, tugboats and auxiliary ships. 

A collision between a large ship and a yacht or small fishing boat, as a rule, causes human casualties. A large ship may sometimes not even notice such a collision. 

In rough sea conditions and reduced visibility the shipboard or VTS radar may not detect a small target. Consequently, there is no relevant information. 

The personnel on most small craft are non-professional and do not keep watch, or are too busy engaged in fishing and are restricted in their manoeuvring capacity due to the fishing gear. The overwhelming majority of such craft do not have a radar, and in reduced visibility conditions their only hope is that they will be detected and circumvented by a large ship.     

Sailing on inland waterways, in rivers and lakes, are million of objects, which do not fall under IMO requirements on the installation of transponders regardless of dimensions. 

Sailing conditions in the inshore waters are, more often than not, more complicated than at sea, because as a rule, ships are proceeding in restricted waters and in intensive ship traffic.

SUBHEAD

Objects picked up by radar but not AIS 

With the installation of standard transponders on 60, 000 large objects, there will remain millions of objects at sea, which will not be transmitting any AIS data. 

In calm weather, a VTS operator or a vessel master will see hundreds of radar targets on the radar screen, only a few of them with the overlaid transponder marks. All objects of less than 300 tons and buoys will not have such marks. 

What makes it even worse, is the fact that those very targets which are not fitted out with transponders have very small or very low efficiency reflecting radar surfaces (such as wooden fishing ships, rubber boats and plastic yachts). 

A target of more than 300 tons is clearly seen on the radar anyway, even if there is no transponder. So there may be a situation whereby a vessel master, in reduced visibility and rough sea conditions, will see only large radar targets and transponder marks overlaid on them, and will not see any information on the smaller targets. 

This situation is more dangerous than when there are no transponders at all, because there is an illusion of navigational safety, although the risk of a collision with a small target is very high. 

SUBHEAD

Not suitable for smallboats 

Installation of standard AIS transponders manufactured to meet international requirements for smaller objects is manifestly improbable. The minimum price of such transponders, even if produced in large series, will not be below US$4,500. This is due to the fact that the standard is complex enough and requires costly solutions. Owners of small fishing ships or yachts, en masse, will not be able to afford to buy a standard transponder. 

In addition, such transponder’s functionality is not really required for a small object. In inshore waters, it is not worthwhile installing standard transponders because of their price and superfluous functionality. 

SUBHEAD

A simplified transponder

This is where simplified transponders can be installed. 

The standard for class B AIS transponders will be issued in July 2003. Class B transponders, however, have all the functionality of class A including DSC, except for the necessity to install two ports.

Even with lower operation requirements, class B AIS will be not more than 20 per cent cheaper than a class A transponder.  

SUBHEAD

Limitations of communications

A standard transponder’s operation is based on SOTDMA protocol (self-organising, time sharing with free access). 

Each minute of time is divided into 2250 slots (time segments). In the AIS standard, each ship, depending on its speed, transmits its data every few seconds. If, for example, a ship proceeding at an average speed transmits its data every four seconds, this means that the ship does it 15 times a minute and occupies 15 slots. 

With 2250 slots per minute, not more than 150 objects will be able to transmit information on themselves. In view of the fact that some additional information related to safety at sea may be transmitted, not more than 100 objects can operate on a single frequency in the VHF band, which is not much, especially in intensive vessel traffic areas. 

These, however, are theoretic calculations. Transas engineers have modelled AIS transponder operation in the ether and have found out that as early as when the channel is more than 50 per cent occupied (more than 50-70 ships), there are many slot collisions on the air causing loss of information. 

This means that frequency assigned to the standard AIS transponders will be quite busy, and even if the installation of standard transponders is made mandatory for the small objects in spite of their high price, this will aggravate the problem rather than solve it, as the frequency will be immediately overloaded.

SUBHEAD

An alternative system

If we are to make an attempt to provide monitoring of small mobile and stationary objects, another monitoring system on different frequencies should be used. 

The use of the SOTDMA protocol is quite possible. Proceeding from the assumption that the transmission of own callsign information from a small object can be performed once a minute, regardless of its mission and speed, the availability of 2250 slots in a minute makes it possible to monitor 2250 objects in the VHF operating range. 

This would seem to be sufficient for any area for monitoring small craft, navigation buoys, unattended lighthouses, weather buoys, for example. 

It would be quite reasonable to combine all these objects in a single system, as only one frequency and identical standard equipment is required. Most importantly, information on different objects is required to be available on a single VTS operator monitor and on the shipboard monitor. 

By having a standard transponder and a receiver of information from the small object monitoring system, the ship master will see, along with large objects, small craft marks, information on the position and operational status of the navigation buoys, information on the current, wind, water level from the weather buoys, for example. 

An object fitted out with a small transponder may also have a receiver of information from standard transponders, and it will then be possible to see marks from small and standard transponders on the monitor. This kind of functionality can considerably improve safety at sea. 

The price of the unit can be considerably reduced with the development of a simplified transponder with an elementary functionality, operating as a black box and having a built in GPS receiver. Lower transmitting power can be used, because the radar, too, detects small targets at a significantly smaller range than larger targets. 

As it will be transmitting for only one slot per minute, all in all it will be transmitting less than a minute in 24 hours, which is very cost-efficient and negates the use of expensive large size batteries. Tentative calculations show that the end user price of a simplified transponder may be in the order of US$1,200.
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Assign a frequency

To create a monitoring system for small objects, a government is required to assign a single frequency in the VHF band; adopt an appropriate law about mandatory installation of such transponders on all the objects, which travel a certain distance from the coast; and necessary objects sailing on the inland waterways. 

It is also necessary to plan the installation of transponders on the buoys and unattended lighthouses.
To receive information from such systems deployed in different countries on international objects like deep-sea ships, a receiver can be installed, operating on the required number of fixed frequencies used by the small-size object monitoring systems of various countries. 

For the exchange protocol to be identical in the small-size object monitoring systems in all the countries, it would be worthwhile to settle this issue on the international level. 

It would also be perfect if there was one and the same frequency, but this is very hard to implement, and a government may prefer to use some more suitable assigned frequency for the monitoring of its local objects in its responsibility area. 

SUBHEAD

Benefits in ship patrol

In addition to the solution of navigational safety problems, the state is very much concerned about the protection of its economic, immigration, customs and other interests. Among hundreds of legal fishing vessels there may be poachers and other transgressors whom it is practically impossible to identify visually, the more so on radar. 

If a patrol ship operator sees, say, a hundred targets on the radar, there may be among them an object engaged in drug trafficking, contraband, illegal immigration or poaching. This cannot be ascertained until all the hundred of them are approached and the documents checked. 

The establishment of a small-size object monitoring system will noticeably improve operating efficiency of the state services responsible for curbing all kinds of transgressions. 

An operator of a VTS station, coastal monitoring radar station or patrol ship will, at a single glance, identify a transponderless transgressor among the many targets, as in this case there will only be radar echo on the radar screen. 

With the appropriate database available it will be possible to figure out and display in a contrasting colour the ships that have no license or whose license has expired, and those that do not have a right to stay in the given area or in the territorial waters. 
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Conclusion

In the context of what has been said before, it would seem that the establishment of monitoring systems for small-size objects, navigational, and hydrometeorological objects, based on the mandatory installation of simplified rather low-cost transponders, will provide a practically complete solution for many problems. 

Installation of such systems is in the interests of agencies responsible for ensuring safety at sea; aids to navigation; the struggle against illegal drug trafficking; piracy; contraband; illegal immigration; environmental pollution; unlicensed fishing; the protection of biological resources; search and rescue in a distress situation and accomplishing of many other state-level missions. By assigning a frequency and adopting a relevant law, a government solves the problems of all the aforementioned government services.

It would seem that the AIS transponder could continue this work and adopt an international standard for the simplified transponders to cover the data exchange format and functionality. Then each government could decide on its own if it needed a system for monitoring small-size objects, and from which time. 

A single data format would prevent the emergence of scores of incompatible formats in the world, and would greatly ease the task of developing receivers of such information for international objects.  
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If buoys gave out data

In the world’s seas and inshore waters, there are millions of buoys and unattended lighthouses. Monitoring of their conditions and timely measures to eliminate defects may have a considerable effect on the safety of navigation. 

If a buoy or unattended lighthouse transmits data on the condition of the accumulator, solar battery, light, unauthorised access inside and information on its own position, this may solve many problems. 

During the installation of such monitoring systems operating in the VHF band there are always some difficulties with the assigning of a frequency and system organisation. Then as a rule, these are costly projects.

In many areas weather buoys are installed for the monitoring of wind, sea, current, water level and other data at the buoy installation site. To transmit this data it is also necessary to have a transmitter, frequency and monitoring organisation.   

