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Transas Marine is a leading manufacturer of marine software and electronics. The Transas Navi-Sailor* range of navigation systems features advanced interface capabilities and provide enhanced functionality, when interfaced with an Automatic Identification System (AIS). This paper overviews the interaction between Navi-Sailor and different types of transponders, and explains the additional benefits gained by a navigator with this integration.

(*Navi-Sailor 2500 and Navi-Sailor 3000 configurations are considered)   

Body text:

Data exchange and presentation 

Navi-Sailor receives and processes data from the transponder system via sourcing them from dedicated messages. After having received these messages, Navi-Sailor develops and sends a request for receiving additional data on these objects. The received and processed information is displayed on the Navi-Sailor screen using a special symbol. 

Different symbols are used in the Navi-Sailor library for seagoing and airborne targets that are displayed with their movement vectors. The colour of the target symbol indicates its aspect relative to the ownship. The colour of the target vector shows how dangerous the target is with regard to CPA and TCPA. For airborne targets, an arrow symbol is shown to indicate the attitude change direction, i.e. ascending or descending. Using the INFO function, Navi-Sailor allows promptly obtaining information on any concrete target and viewing a target table, which contains data on all tracked targets.  In addition to this, a request is sent periodically (every 60 seconds) to all the objects tracked by Navi-Sailor. When it is necessary to send any text, symbol or target information to other vessel/vessels, Navi-Sailor provides a facility for the user to develop special messages for a concrete addressee or for all the objects within the radio coverage area. These messages are transmitted from Navi-Sailor to an own transponder, which produces them and translates to the ether. These messages are received by transponders and processed by Navi-Sailor systems onboard other vessels. Beyond text messages, also linear and area objects, as well as various target and other symbols, and routes can be transmitted in a similar way.

Universal AIS Transponder Interface

Universal AIS, (U)AIS, is an interface, which has been designed in strict compliance with the following standards:

· IEC 61993-2, 2000, “Maritime navigation and radio communication equipment and systems – Class A Shipborne installation of the Universal Shipborne automatic identification system (AIS) using VHF TDMA techniques”;

· IEC 61162-1, 2000, “Maritime navigation and radio communication equipment and systems – digital interfaces”;

· ITU-R M.1371, 2000, “Technical characteristics for a universal ship borne automatic identification system using time division multiple access in the VHF maritime mobile band”.

The main function of the Universal Automatic Identification System is its capability to precisely identify a concrete target and receive information on it in the automatic mode. All objects within the system (seagoing vehicles, aircraft and shore based facilities) should be equipped with a receiver-transmitting unit (transponder), which is configured in accordance with the tasks set for each particular object. The applications for such a system extend from simply receiving information from one ship to another with the purpose of mutual identification, up to using AIS in search and rescue operations or border guarding activities. Other applications of AIS include continuous monitoring of all targets within a selected area.

The following components are included in the transponder set:

· GPS system (GLONASS, GPS+GLONASS) sensor and reception antenna used for the transponder determining of its own position and time synchronization;

· Transceiving system and VHF band antenna used for transmitting to the ether own information and reception of information from other objects of the system;

· “Minimal display”, a device used for the display of the received/transmitted information, input/correction of the ship’s constant data, as well as for the transponder tuning, operation checks and some other tasks.

The following data is received:

In accordance with the ITU-R M.1371 standard, Navi-Sailor is capable of receiving from a transponder the following types of data:

· “Position Report” 

· “Base Station Report”

· “Static and Voyage Related Data”

· “Standard SAR Aircraft Position Report”

· “Addressed Safety Related Message” 

· “Safety Related broadcast Message” 

· “Standard Class B Equipment Position Report” 

· “Extended Class B Equipment Position Report” 

The receipt of the IMO’s ownship’s identification signal is carried out using a VDO (VHF Data-link Own-vessel message). Data related to (U)AIS targets are received using a VDM (VHF Data-link message).

The following data is transmitted:

Navi-Sailor is capable of sending onto a transponder the following data:

· “Recommended minimum specific GNSS data” (RMC)

· “Heading true” (сообщение HDT)

· “Ship Static Data” (SSD)

· “Voyage Static Data” (VSD);

· “Addressed Binary and safety related Message” (ABM)

· “Broadcast Binary Message” (BBM)

By default, the frequency of the data transmission is set in Navi-Sailor as:

· every 2 seconds – for RMC and HDT messages;

· every 60 seconds – for SSD and  VSD messages.

The information exchange between transponders is carried out at strictly determined frequencies. A dedicated data transmission protocol (ITU-R M.1371 standard) is used for this purpose.

Apart from (U)AIS transponders, Navi-Sailor is capable of working with transponders from several other manufacturers. These systems provide for data exchange using their proprietary unique protocols. Since these units are OEM products and feature a number of distinctive and unique characteristics,  successful information exchange between two and more objects is warranted only if their AIS systems (Navi-Sailor plus transponder) are identical.

SAAB Transponder Interface 

Navi-Sailor can be interfaced with an AIS transponder manufactured by SAAB Celsius TransponderTech from Sweden. Receipt and transmission of various types of information is carried out only on strictly determined frequencies in the automatic or manual mode. A special protocol (SCTT AIS SWT-001-DD-01 ver. 1.6, 2000) has been developed by SAAB to regulate the data exchange. 

The following data is received:

· Target information

· Latitude, longitude, course over ground, speed

· Data and UTC time

· Text information

· Binary data

· Target identification data

· Target additional data

· Information on targets that participated in search and rescue operations

The following data is transmitted:

· Ownship information 

· Text information

· Binary data

· Request for additional target information

· Ownship navigation parameters

· Re-starting transponder

MDS Transponder Iterface

Navi-Sailor can be interfaced with an AIMS Transponder manufactured by Marine Data Systems Pty (Ltd.) from South Africa. Automatic and manual data exchange is carried out using the special protocol (standard MDS/036/0004 ver. 1.2, 2000) developed by MDS.

The following data is received:

· Target information

· Binary data

· Additional target information

The following data is transmitted:

· Ownship additional information

· Binary data

· Request for additional target information

The Navi-Sailor - Transponder interface is extremely useful in terms of increasing the safety of navigation. For instance, in areas with bad or no radar coverage, which are mainly confined waters and canals, a stand-alone transponder system offers a cost effective and reliable solution for tracking equipped vessels within this area. In archipelagos with their restricted navigational visibility and treacherous waterway intersections, the combination of a Navi-Sailor and transponder is far more practical and reliable than radar due to its optimised coverage area, as radar cannot “look” around the corner. Having the transponder information readily available on the Navi-Sailor screen provides precise and reliable tracking and positioning of vessels, availability of tactical and strategic traffic images onboard, facilitates data interchange between ownship and mobile or fixed objects, which all leads to a significant reduction of operator workload.  

