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	Executive summary 
	A test performed by Italy for merging AIS information, data acquired through Satellite Ship Detection and radar information.

	Action to be taken
	To note.

	Related documents
	ITU-R M.1371-3
ITU-R M.585-4

IEC 61162-100 
IEC 61162-1 


Introduction

The purpose of this document is to illustrate the results of demonstration performed by Italian Coast Guard for integrating AIS information with data/information coming from other sources and display the overall situation on AIS GIS platform aiming a common maritime picture.

Satellite Ship Detection overview

Satellite Ship Detection (SSD) is a functionality performed by those satellites fitted with a Synthetic Aperture Radar (SAR), like RADARSAT or ENVISAT. Throughout SSD it may be possible to acquire the following information:

· Vessel position with associated timestamp;

· Vessel course and speed;

· Vessel dimension class;

· Vessel image.

Satellite Ship Detection – AIS integration test

For the present demonstration, ENVISAT has been used with a resolution of 75 mt. The low resolution, allowed to extend the area scanned by the satellite during each its passage.

The area of interest (AOI) is the Mediterranean Sea was between the Libyan coast, Sicily and Sardinia islands (see Figure 1). The demonstration was conducted within the following periods:

· from July 25th to August 8th;

· from September 1st to September 21st;
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Figure 1 – Area of interest

The above mentioned AOI was covered through satellite swaths with amplitude of max 400 km x 400 km.

Figure 2 illustrates the system flow chart (from the satellite to AIS GIS application). The overall system is named Vessel Detection System (VDS).
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Figure 2 : system flow chart

The satellite ship report has been converted in an AIS message according to ITU-R M.1371-3 and  IEC 61162-100 standards.
For the test purposes, ITU-R M.1371 messages 1 and 5 have been used, as follows:

MMSI:
message ID 1 and 5

NAME:
message ID 5

SPEED OVER GROUND:
message ID 1

COURSE OVER GROUND:
message ID 1

LATITUDE:
message ID 1

LONGITUDE:
message ID 1.

Width and length of the target were not acquired due to the poor resolution.
In the AIS message the MMSI number is mandatory, representing the User ID.

For the purpose of the test, the following dummy MSSI - not assigned in ITU Recommendation ITU-R M.585 - has been used:

91929394X5X6X7X8X9
where:

· the fist four digits are set to 9 indicating a Ship Satellite Detection;

· X representing any figure from 0 to 9;

· X5X6X7X8X9 is the progressive satellite track number.
In this way 100.000 track numbers are available.

The MMSI is automatically generated, for each satellite passage, by the software who performs the translation from the satellite ship report to the AIS message. The same software also assigns the NAME according to the following format:

SAT_ X5X6X7X8X9
Where:

· SAT means a satellite detection;

· X5X6X7X8X9 is the progressive satellite track number.
The AIS messages were sent to the Mediterranean AIS Regional Server, creating an integrated common maritime picture. The results of this integration are illustrated in the attached screenshots (annex 1).
The Italian VTS

The Italian VTS is a complex network articulated on three levels.

The first level is represented by the local VTS (VTSL) who have the responsibility to interact with the maritime traffic. They are equipped with radars and receive information from other sources like the AIS network for compiling an accurate maritime picture. Currently 24 VTSL are operating in Initial Operational Capability, Limited Operational Capability or in Full Operational Capability, receiving data from more then 30 radars.


The realization of a further VTSL in the south of Italy (Otranto Channel) is in progress.

The second level of the Italian VTS architecture is represented by 8 Area VTS (VTSA). They aren’t fitted with radars but they receive information from the depending VTSLs.

The Area VTSs relay all the information acquired to a Central VTS (VTSC) placed in the Italian Coast Guard Headquarters – Operational Centre/IMRCC, where they are fused in a national maritime picture.

A program for upgrade the national VTS started in 2007, with the aim to install more then 50 radars for reaching the full coverage of the Italian coastline.


Radar coverage of the Italian VTS network

Radar track data package

All VTS information are available in the VTSC dBase. For the purposes of this demonstration the following view has been created:
	Field
	Description
	Format
	Note

	Date
	Timestamp
	Date
	Is the time associated to the track.

	System_ID
	System Identification
	Numeric
	Is a number who identifies the VTS-Area 

	Center_Pos_Lat
	Center Position Latitude
	Numeric
	The VTS-Area grid center position latitude in 1/1000 of a minute.

	Center_Pos_Lon
	Center Position Longitude
	Numeric
	The VTS-Area grid center position llongitude in 1/1000 of a minute

	Sys_Trk_Num
	System Track Number
	Numeric
	Is a number that identifies the radar track within the VTS-AREA. Together with the System_ID represents the primary key.

	Track_Type
	Track Type
	Numeric
	0 = normal

	Ship_Heading
	Ship Heading
	Numeric
	//

	Position_X
	X axis referred vessel position
	Numeric
	Is the X component of the vector position centred on Center_Pos_Lat,Center_pos_Log.

	Position_Y
	X axis referred vessel position
	Numeric
	Is the X component of the vector position centred on Center_Pos_Lat,Center_pos_Log.

	Vel_X
	X axis referred vessel speed
	Numeric
	Is the X component of vector course

	Vel_Y
	Y axis referred vessel speed
	Numeric
	Is the Y component of vector course

	Flag
	Flag
	Char(2)
	Exemple: DK

	CallSign
	Call Sign
	Char(10)
	International Call Sign

	Name
	Vessel Name
	Char(40)
	//

	Track_Pos_Lat
	Track position latitude
	Numeric
	Is the track latitude in 1/1000 of a minute

	Track_Pos_Lon
	Track position longitude
	Numeric
	Is the track longitude in 1/1000 of a minute

	Course
	
	Numeric
	//

	Velocity
	
	Numeric
	Vessel speed in a 1/80 of a knot

	Stato_Traccia
	Track State
	Numeric
	Is a 3 bit field indicating the track status:

· 0: normal;

· 1: new track;

· lost;

· updated;


The above table shows as the Italian VTS may be interfaced to Safe Sea Net or to STIRES through a proxy that manages the connection between the two networks and translate the VTS data in a format readable by Safe Sea Net or STIRES.


Interface with SSN/STIRES

For the demonstration purpose, the radar tracks have been relayed to SSN/STIRES using the AIS messages 1 and 5, in order to manage the information using the already available assets.

For the test purposes, ITU-R M.1371 messages 1 and 5 have been used, as follows:

MMSI:
message ID 1 and 5

NAME:
message ID 5

SPEED OVER GROUND:
message ID 1

COURSE OVER GROUND:
message ID 1

LATITUDE:
message ID 1

LONGITUDE:
message ID 1.

During this first phase of demonstration no other information have been integrated.
As per ship satellite detection, a dummy MMSI has been used for indicating radar track, not assigned in ITU Recommendation ITU-R M.585:
919293X4X5X6X7X8X9
where:

· the fist three digits are set to 999 indicating a radar track;

· X representing any figure from 0 to 9;

· X4X5X6X7X8X9 is the progressive radar track number.
The format shown above will accommodate 1.000.000 radar track numbers.

The MMSI is automatically generated, by the software who performs the translation from the satellite ship report to the AIS message. The same software also assigns the NAME according to the following format:

RADAR_ X4X5X6X7X8X9
Where:

· RADAR means a radar detection;

· X4X5X6X7X8X9 is the progressive radar track number.
These AIS messages were sent directly to an AIS GIS and to Mediterranean AIS where has been displayed through the web application. The results of this integration are illustrated in the attached screenshots (annex 2).

Action required

Participants are invited to note the test results and take into consideration the method used for integrating information coming from more sources in an AIS application.
Annex 1 (Satellite Ship Detection)
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Annex 2 (VTS Radar)
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