
for tr k q               The present invention relates to a tracking
system for ships at sea, in particular on the high seas. Such a
tracking could. be ,not only for crew of ships for safety reasons,
but also for shipowners who would like to know the position of their
ships or even for the sea authorities who are supposed to enforce
safety in a given economical area.             Different techniques
are known to track ships on the high seas, namely: a) a visual
observation from obliged passage points;                   radar
observation from coastal stations and a radio query of the ships;
c) a listening, from coastal stations, identification signals
relative to an automatic identificationsystemoftheAIS("Automatic
Identification System") type; and        d)
alisteningofsuchidentification signals of the MS type from satellites
in low orbit, The automatic identification system AIS is antomated
message exchanging system between ships 25by radiocommunications at
very high frequencies VEIF, allowing the ships and the monitoring
systems for the maritime traffic to know particularly the identity,
the statute, the position and the route of the ships located in a
given navigation area. Such system MS 30  allows in articular the
ships to be identified when a visual or radar recognition is no
longer possible (night, mist:, weak radar echo).  



However, such different techniques for ship tracking present some
disadvantages. In particular, the above mentioned techniques a), b)
and c) are limited to the visible horizon from the observation 5
station, 1,e. at a few tens kilometres from the coast. Moreover, as
far as the solution c) is concerned, the system AIS being used is
not. secure, and it. is easy to modify the transmitted data so as to
display a wrong position and/or identity, 10As far as the technique
d) is concerned, it provides in principle a complete cover of the
seas of the terrestrial globe.             However, due to the
structure of the system AIS which generates a correct rhythm of
transmission of the signals only in cells of a few tens of kilometres
of diameter., whereas a satellite receives simultaneously the signals
from several cells, the simultaneous emission of signals AIS from
several cells makes their reception quasi impossible 20  in areas
with a strong maritime traffic (Horn of Africa, Cape of Good Hope,
middle of the Atlantic ocean where several routes are crossing,
etc.). Moreover, with such a technique d), there is
frequentlysignificant delay (of more than one hour) 25in the
retransmission of information collected by the satellites in a low
orbit, since it is necessary to wait until the latter pass above a
base station to return the collected information back, Furthermore,
such a technique d) also depends of the integrity of the generated
information AIS.            An object of the present invention is to
remedy these disadvantages. It concerned a ship tracking system at
sea, in particular on the high  seas, allowing an economical solution
to be provided so as to perform a secure tracking for the ship, and
this in particular in areas with a strong maritime traffic.
Forthispurpaccordingto invent Ion, said tracking system for ships at
sea is remarkable in that. it comprises:             - terminals
mounted on a predetermined number of collecting ships, each of said
collecting. 10ships comp isins a terminal incluthng:
meansfordetectingidentiiication. 



signals emitted by surrounding alocated in a collecting area around
the corresponding collecting. ship; 15*
meansfordeterminingthecurrent. position of. the corresponding
collecting lip; and  meansforrecordingidentification information
comprising the identification signals being detected and the current
position of the 20collecting ship upon such detection;
satellite data transmission system, allowing data to be transmitted
between said terminals which are mounted on the collecting ships and
at least one monitoring centre; and 25- said monitoring centre
comprising least:  means for generating requests which are
transmitted by said data transmission system to said terminals so as
to ask them to provide the recorded $0identification information;  4
meansforreceivingidentification information provided by said
terminals, via said data transmission system, in response to a
request; and.               $ means for analyzing the identification
information being received, 



Thus,thankstotheinvention,the identification signals are first
collected by a limited number of collecting ships before being
transmitted as identification information to the 10monitoring centre
through satellites of the data transmission system. Moreover,an
identification information transmission is only performed in response
to a request_ Consequently, the monitoring centre which 15  manages
the generation and, the emission of the request controls the
reception of data, allowing not to be submerged by too a large
information flux, and this whatever the traffic. Moreover, such
information flux is reduced by the use of collecting ships which are
20  the only to send information relative to the ships (located in
the collecting area being associated) to said monitoring centre_
Moreover, thanks to the invention, the identification information
comprises, in additioh of 25 the identification signals received from
the surrounding ships, the position of the collecting ship upon such
detection. This position enables to verify that the identification
information is not wrong, by checking that the position provided by a
ship 30  identification signal is compatible with the efficient
position of the collecting ship which has detected such an
identification signal.  .5 Furthermore,asthetrackingsystem. 



according to the invention uses a satellite data transmission system,
it is able to operate everywhere on the terrestrial globe and
particularly on the high 5seas, far from the coasts.
Preferably, said monitoring centre comprises means for sequentially
sending requests at destination of the terminals located in a
predetermined area, for example an area of a particular interest.
That allows 10the monitoring centre to receive identification
information in a coordinated way,             In a particular
embodiment, each terminal comprises a secure housing and alarm means
being. formed so as to send an alarm signal at destination. of 15said
monitoring centre via said data transrdssion system, upon an opening
of said secure housing.             Moreover,advantageously,each
terminal comprises in addition  electrical power means; 20- atleast
one reception antenna for identification signals;
atleast one reception antenna for positioning data; and 



at least one data transmission antenna. 25Moreover, a terminal can
also comprise  meansforcodingtherecorded identification information,
and this preferably according a coding being specific to said
terminal; andlot DU- data reception means for a remote tracking of
the status of a shinFurthermore, advantageously, said monitoring
centre comprises in addition means for storing the  identification
information and making them accessible to users.             Further,
in a particular embodiment, said tracking system comprises in
addition means for remotely activating and inactivating a data
transmission from the terminals.             The single figure of the
accompanying drawing will make well understood how the invention can
be implemented_ This single figure is the block 10diagram of a system
according to the invention for tracking ship at sea, Said system. I
according to the invention comprises;  a plurality of terminals 2,
only one of 15  which has been represented on the figure for
simplification reason in the drawing, each of. said terminals 2 being
mounted. on a. so-called collecting ship, the collecting. ships being
in a limited number; 



a. data transmission system. 3 comprising 20  satellites 4, only one
of which is represented on the figure, again for simplification
reason in the drawno.; and              at least. one monitoring
centre 5 which is provided in a fixed position on the grounh.
25Moreover, each terminal 2 mounted on a collecting ship comprises as
shbwh on the figure;',              a receiver 6 cooperating with at
least one antenna. 7 and being able to receive ALS Lype
identificationsignals,preciselymentioned 30  hereinundar, which are
emitted by surrounding ships located in a particular. collecting area
around the collecting ship provided with said terminal 2, for example
in a circle centred around the position of the  n u collecting ship,
the radius (for instance a few tens of kilometres) of which is lower
than the maximum distahce of detection of the identification signals
by the means 6 and 7;             - a usual receiver 8 cooperating
with an appropriate antenna 9 for receiving information from a usual
satellite positioning system, not shown, in particular of the GPS
("Global Positioning System") type. Such information allows to
determine in an unusual way the current position of the collecting
ship; and              - means 10 which are connected through links
11 and 12, respectively, with the receivers 6 and a and which are
formed so as to record 15identification information. Accord_to the
invention, identification information comprises identification
signals detected 



by the receiver 6 and the current position. of the collecting ship at
the time of this detection, wrich 20is provided by the receiver 8, s
well as the identity of said colis             Said means 10 record
this identification information in a data storing memory 13, as shown
by a link 14. Ile system I according to theentlon thus coopers es
with an automatic identification system, preferably of the AIS
("Automatic Identification System") type, which is an automated
message exchanging system between ships by radio communication 30at
very high frequencies of the VHF type. In a  articular embodiment,
any ship equipped with a system of the ICH type transmits
periodically (between 2 and  10 seconds generally), in particular the
followinu information:  the identification. number of the ship;
a navigation statute such as berthed, at 5anchor, in fishing
operation, etc,                    the route of the ship on the
bottom;                    the velocity on the bottom;
the speed of change of course; 



the position in longitude and in. latitude; 10- the true course; and.
tha time. Moreover,generally,thefollow,-, information is also
periodically transmitted by the system MS, for example each six
minutes: 15- the name of the ship;  the typ of vessel;  the
dimensions of the ship;  the position of the antenna MS on the ship;
20- thetypesatellitepositioning instrument;  the destination;
the estimatien of the arrival time at destination; and 25- the number
of crew members.,             Each terminal 2 comprises in aedtion
data transmission means 15 cooperating with an antenna 16 and w.hich
are able to emit information in direction of the data transmission
system. 3, as well to receive  30 information from said data
transmission system 3, as shown by a link Ll on the figure. Said
means 15 are in contact either in 0 continuous way or in an 



intermittent way with the satellites 4 of the c.,ste," 2
Said terminal 2 can also be equipped with sensors or signal reception
means being specific to a ship and to the freight thereof and
allowinq the status thereof to he tracked remotely.             Said
terminal 2 also comprises electrical power means 17. Such electrical
power means. 17 can be of. any type. They can in particular comprise
a buffer 10  battery which is recharged by the on-board power of the
shin and/or a solar penal arranged on the ship and/or any other power
source.             Furthermore, said data transmission system. 3
comprises a plurality of usual communication. 15  satellites 4, which
are put on a low orbit and/or at high altitude, and which enable the
transmission of instructions towards the terminal 2 and the reception
of information collected by such terminals 2. Further, the
monitoring. centre 5 which is in 20contact with the satellites 4 of
said system 3, as illustrated by a link L2(via an antenna 18
cooperating with an antenna 19 of the satellites 4), provides the
remote management of the terminals 2, the tracking of the collecting
ships equipped with such 25  terminals 2, as well ships located in
corresponding collecting areas. Said monitoring centre 5 also
provides the management and the diffusion of data being useful for
customers., as precisely mentioned hereinunder. 30Said monitoring
centre 5 comprises data transmission management. means 20 which
cooperate with the antenna 18 and are able, via said system. 3, to
send instruction at destination...and to receive  



10 information from) of the different. terminals 2 of the system 1
according to the invention.             Thus, thanks to the system 1
according to the invention, the identification signals are first
collected by a predetermined limited number of collecting ships,
before being transmitted as identification information to the
monitoring centre 5 through satellites 4 of the data transmission
xv,:tm 3. 10Moreover, said monitoring centre 5 also comprises:
means 21 which are connected through a link 22 to said means 20 and
which are formed for generating requests being transmitted by the
data 15  transmission system 3 to the terminals 2 to ask them to
provide recorded identification information; and              means
23 which are connected through a link 24 to said means 20 and which
are formed so as to analyze the identification information provided
by the 20  terminals 2 and received by the means 20, in response to a
request. Said monitoring system 5 also comprises:  means 25 which
are, for example, connected     through a link 26 to said means 23
and which are 75 formed so as to store the identification information
being received and treated; and              means 27 which are, for
example, connected through a link 28 to said means 25 and which are
formed so as to make such information accessible to 30  users, in
particular customers, for example shipowners who buy such
information, The means 26 can also be adapted, in that case, to
manage a possible invoicing of the information being provided.
Furthermore, each terminal 2 comprises a secure no using 29 and alarm
means (not shown) which are formed so as send an alarm signal at
destination of said monitoring centre 5 via said data transmission
system 3, upon an openin of said secure housing 29. Moreover,a
particular embodiment, 55 1 



system 1 also comprises means (not shown) for remotely activating and
inactivating a data transmission from the terminals 2.
example, on thebridge- or on a mast of the collecting 15ship so as to
present. a good radio electrical yisibilit', on the whole t..zon,
listen to the communication by satellites;              the means 10
of each terminal 2 regularly process identification signals of the
AIS type being 20 received and store them in. the memory 13 with the
current position being received from the receiver 8. Ins particular
embodiment, said means 10 perform a coding of such data with a key
being specific to said terminal 2 so as to provide safety and
integrity upon 25 the subsequent transmissions and processings.
Moreover, to reduce the quantity of data to be transmitted, the means
10 can be controlled to as to store only the data changes and
compress them;  the monitoring centre 5 sequentially 30 cp.r.Ls, via
the system 3, the different terminals 2 located in areas of interest
and each terminal 2 provides in response its identity, its position
as well as the content of the identification zigt 1  being detected
aed stored from the last request, Preferably, the identification
signals emitted by a collecting ship in the framework of the syslam
AIS are also captured and processed by such collecting ship (or
another) a S the other identification signals emitted by ships
located. in the collecting. area thereof;                  the
monitoring centre 5 can control the transmission rhythm of the
terminals 2 so as to exert 10a close tracking in an area of interest
the monitoring centre stores and analyzes the data being received,
This information can be supported over theto detect intentional or
accidentalinconsistencies,Inparticular,L 



15 monitoring centre 5 is able to detect anomalies, such as the data
AIS corruption in the collecting ship or risky situations due to the
proximity of other ships, coasts or exceptional climatic phenomena;
and              the monitoring centre 5 put their useful data at
disposal of customers and provides for the invoicina of such a.
service. The system 1 according to the invention presents in
particular the following advantages:  itoperateson the highseas,in
25particular thanks to the use of communication links by satellites
4;               as, in addition of the identification signals, it
also provides the position of the collecting ship, it allows the
positron indicated in the identification signals to be checked;  the
monitorceetre 5 manageshe recebtof data that it needs, in particular
sending in a coordinated way requests so that. the  13 system I
according to the invention can he used in. all the regions, even in
those having a strong maritime traffic;             - the possibility
to remotely activate and inactivate the transmission of the terminals
2 allow for reducing the cost of the traffic passing through the data
transmission system 3 while holding the collection of identification
information thanks to the memory of the terminals 2. In particular.,
the 10 satellite transmission can be stopped for a collecting ship
when the latter is in an area covered by another collecting ship; and
- the system I according to the invention can be implemented in a
quick. and progressive way by 



lb  using pre-existing communication satellites while expecting the
positioning of dedicated. means. 20  CLAIMS A tracking system for
ships at sea, said system (I) comprising: terminals (2) mounted on a
predetermined number of socalledcollectingships,eachofsaid
collectingshipscomprising.terminal (2) including:  means (6, 7) for
detecting identification signals emitted by surrounding ships located
in a collectingareaaroundthecorresponding collectingp=  means (8, 9)
for determining the current position of the corresponding collecting
,and  means (10, 13)forrecordingidentification information comprising
the identification signals being detected and the current position of
the collecting ship upon such detection; a. satellite(4)data
transmission system (3), allowing data to be transmitted between said
terminals (2) which are mounted on the collecting ships and at least
one monitoring centre (5); and - said monitoring centre (5)
comprising at 1, J.L:  means (21) for generating requests which are
transmitted by said data transmission system (3) to said terminals
(2) so as to ask them to provide the recorded identification
iniormation; 



means (18,20)forreceivingidentification information provided by said
terminals (2), via said data transmission. system (response te a
request; and  $$ means (23)foranalyzing-theidentification information
being. received., 2w The system according to claim 1, characterized
in that each terminal (2) comprises a secure housing (29) and alarm
means being formed so as to send an alarm signal at destination of
said monitoring centre (5) via said data transmission system (3),
upon an opening of said secure housing.. 3, The system according to
any of claims 1 and 2, characterized in that each terminal (2)
comprises in addition: electrical power means; - atleastonereception
antenna. (7)for the identification signals; at least one reception
antenna. (9) for positioning data; and at least one transmission
antenna (18) cooperating with satellites (4) of the data
transmission. system (3). 4, The system according to any of claims 1
to 3, characterized in that each terminal (2) comprises in addition
means (10) for coding the recorded identification. information
according to a coding being specific to said terminal (2).  5. The
syatem according to any of claims 1 to 4, characterized in that. each
terminal (2) also comprises 



reception means for signals being- specific to a shipw 6. The system
according to any of claims 1 to 5, characterized in that said
monitoring centre (5) comprises means (20, 21, 18) for sequentially
16 sendingrequestsatdestinationofthe terminals (2) located in a
determined at The system according to any of claims I characterized
in that said monitoring centre comprises in addition means (25, 27)
for storina the identification information and making them accessible
to users, $ The system according to any of k characterized in that it
comprises in addition means for remotely activating and inactivating
a data transmission from the terminals 


