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 al so 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 econoni2aftafefor tracking shippgfageffat echni ques
are known to track ships on the high seas, nanely: a) a visua
observation from obliged passage points; r adar
observati on from coast alTlst apressnandnaenadioo queratesf theasHhHimpssking
c) a listenin from coastal. stations, identification signal .
bl ative 10 AR OImERE. I GeH { FEatToHeySPerdH REA &S AlPorBRFG high
Identificati onsSystem') type; and d)

al i steni ngof suchi dentification signals of the M5 type fromsatellites
inloworbit, The automati® i dentirfF&aiPoncsystien?Al S it lohad ediot
nmessage exchangi t t wee ip b 'oqg%nﬂﬁj at .ons at
very high fregﬂgﬁgiZ§§Vgﬁégpd%?o%P% Stﬁg%§h¥sgggkd t he n&%itgg?ndﬁlso
systens for themshipoenéraf vho wouknowigar tticukaedythhe podantiidry,of

th tatute, the position and the rqute aof the shi |located in a
e oot oat e B eah B B A Rario e PRas A i harAIRY, Miga are
ships tode idapidddad whem eovisuadrOfy I adag ?@G@ﬁné&bﬂamhéamoarea.

| onger possible (night, mst:, weak radar echo
Different techniques are known to track

ships on the high seas, namely:

a) a visual observation from obliged passage
points;

15 b) a radar observation from coastal stations
and a radio query of the ships:;

c) a listening, from coastal stations, of
identification signals relative to an automatic
identification system of the AIS ("Automatic

20 Identification System") type; and

d) a listening of such identification
signals of the AIS type from satellites in low orbit.

The automatic identification system AIS is
an automated message exchanging system between ships

25 by radiocommunications at very high frequencies VHF,
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 AIS

30 allows in particular 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 sone

di sadvantages. In particular, the above rmentioned techniques a), b)
and c) are limted to the visible horizon fromthe observation 5
station, 1,e. at a fewtens kilonetres fromthe coast. Mreover, as
far as the solution c) is concerned, the system Al S being used is
not. secure, and it. is E¥SVee nmbdFhy dtllfféyetrreaﬁsrﬁ?@%l%?% §orasShip

di splay a wong. posjtio ]%;Eny I ti 0AsifaLsas the q;:a- L gue
d) is concer ng%k, &t§ p 03% esrﬁl Egﬁ%ci%#éaé é\grrp?etsé coveptao '[vf]e t
seas of the terhestaticate ghebeioned technigdeweven, due tantthec) are
structure of the system Al S which .generates a cqrrect rhythm of :
transm ssi on of" Jh%e‘ii gRal él%nlvﬁsil%‘i@ellil%rbf‘o% W't eﬁéeofo%?lb‘ﬁaetﬁ%%
of dianmeter., swhereas, ai sat ehti hereRCcekbyres ksiouktareousion the stehnat s
fromseveral cells, the sinultaneous em ssion of signals AIS from
several cells ¥rikesV¢hei pSrée&ptifortifuast 1 i hpossthl es20onae tareshs the
with astrong Jaridd merd rabihe (bonnof nblrisea Capasof ;00ad Hopgy co
m ddl e of the anti c ocean ere several routes are crossing,
etc.). Moreovengdiny htsach ransedhnieguedal)a there itso display a wrong
frequent!lysignificant del(ﬁ/ %of nor e, than one hour) 25in the
retransm ssi o.rP%‘fltrJn‘?%r% 9 %%?PE%F%d by the satellites in a |ow
orbit, sigice it is necessaryatoawaicheUntddndngid alif en spasscahonea it
base station to return the collected information back, Furthernore,
such a techni queod)des sondependsref Bhecdmitlefrd tyovErt hé GFomersras of
information Al e tEEFeSEEIE gi)gﬂ')gpt of the present inventionis to
remedy these di sadvantages. Tt”concerned a ship tracking system at
sea, in particular on theWwighr, sedse alt®ow ngean sfconmomeal @ uttion

to be provided so as to performa secure tracking for the ship, and
this in parti ST P af ead™wicth PG oHSE Trar Pti P TreF ¥ | crhythm of

For t hi spug paccosdingt osidvents | oRe Saighdirackhng systemfior ships aty

sea is remarkable in that. it conprises: - termnals
nount ed on a predet efm hetbmebes off coléveteng shigssaseaech vitshltte
coll ecting. 10shi ps _conp iSi a _term nal_.i ncl ut hng:
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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 1is
frequently a significant delay (of more than one hour)
25 in the retransmission of information collected by the
satellites in a low orbit, since it 1is 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

30 the generated information AIS.
An object of the present invention is to
remedy these disadvantages. It concerned a ship

tracking system at sea, 1in particular on the high



signals emtted by surrounding alocated in a collecting area around

t he correspondi ng col |l ecting. ship; 15* 3

meansf or det er m ni ngt hecurrent. position of. the correspondi ng
collecting lip; and neansforrecordingidentification information
conprising the identification signals being detected and the current
position of theE20cokléering @npeg@@ﬂms%g gerledtijopn; to be provided

tellite dat 1.SSI t i t itt
bet woen Sai d L& mERalS WCK 4 e mBant B0 i A e Bol 120t [ RG. ShISE. arF

at | east one nwomig orinngpeenicejlaandii?S5arsasd wibtit or | sigroengt mearitime
conpri sing Ieagt: means for generating requests which are
transmtted bytSai 4 Yata transnission systemto said terminals so as

to ask themto provide the-receonded $Qi,dgptifi cabicen danher mation; tde
meansf orrecei vingidentification information provided by said .
termnals, vialReRtdata SPafs S3FHNNGysSYemen nfeespoade tdtasea 1s

request; and. ... raple i @hgga§§ gg&pgggggzing the identification
i nformation beilng recelved? ’

- terminals mounted on a predetermined
number of collecting ships, each of said collecting

10 ships comprising a terminal including:
® means for detecting identification
signals emitted Dby surrounding ships located in a
collecting area around the corresponding collecting

ship;

15 ® means for determining the current

position of the corresponding collecting ship; and

e means for recording identification
information comprising the identification signals
being detected and the current position of the

20 collecting ship upon such detection:

- a 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 at
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

30 identification information;



Thus, t hankst ot hei nvention,the identification signals are first
collected by a limted nunber of collectidhg ships before being
transmtted as identification infornmation to the 10nonitoring centre
through satellites of the data transm ssion system Moreover, an
identification information transmssion is only perfornmed in response
to a request _ Consequent| ys ntdemsnonifari ngreeaiveénghi chdeht ifdrageison
the generation, and, the em ssion of the request controls.the

reception of dEREOTBFFHWR nGTABLCEE BY SiHferged Ao Blfargdd data

information fluxan@Rdshbs whateyerihheespahbeceoMr eougEstsUBRA
information flux is reduced by the use of collecting ships which are

20 the only to send inforematdaors r ébat | yeat pzithe sthigs ideocatfeiddnion

the collecting area bejng associated% to said nonitoring centre_
Mor eover , ° t hankt @M% heCT nfveht? oheCEh&Sfdenti fi cation i nformation

conprises, in additioh of,25 thecjgdentifigagtionnhsi gnahgchegeinved fam
t he surrounding ships, the position of the collecting ship upon such
det ection. Thisdposifiontepabl esgnelegeriaig t Watrithe ¢deherfedatiton a

Ship 30 §dentHTEENT on SFGRA £F cORpatY E e i {RIER oPPretent Poind
position of thergotheetéang sbi p iwkirahi fiasidetrect edf steitaon  to  the
identification signal, .5 Furthernore, asthetrackingsystem
10 monitoring centre through satellités” of the data
transmission system.
Moreover, an identification information
transmission 1is only performed 1in 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 addition 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.



according to the invention uses a satellite data transm ssion system
it is able to operate everywhere on the terrestrial gl obe and
particularly on the high bseas, far fromthe coasts.

Preferably, said nonitoring centre conprises neans for sequentially
sendi ng requests at destination of the termnals |ocated in a

predet erm ned area, for RExanpeuare areaadf a Perti cbhraskinger estystem

That al | ows ?Oéé‘ceof@ﬂké OHJ%CB‘Q GRS I, 8GE VR é'sdefg”éaccaeﬁiﬂ"ce data
information in a coordi nated way, sInapart|cu ar
enbodi ment, eacharisiigaabn coppteses ia secutel hiousi ngeandealcaran ywaadise

being. fornmed so as to send an i\l arm signal at destjnation. of 15said

moni tori ng cerft’t e"VF at8AFASHAL At FARSFdSEIDPRY st €t 2 Eipbn©an et

of said securedlsi g from the coadseover, advantageously, each
term nal conprises in addition electrical power neans; 20- atleast

one reception antenna fdrdiambh¥ycatadbhn Bpghabsing centre comprises

atleast one regentlop, anLenna, £ oL PYsLLha0hg9,93L3st3"dt destination

of the terminals located in a predetermined area, for

example an area of a particular interest. That allows

10 the 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

15 said monitoring centre via salid data transmission
system, upon an opening of said secure housing.

Moreover, advantageously, each terminal
comprises in addition:

- electrical power means;

20 - at least one reception antenna for
identification signals;

- at least one reception antenna for
positioning data; and

- at least one data transmission antenna.

25 Moreover, a terminal can also comprise:
- means for coding the recorded
identification information, and this preferably

according a coding being specific to said terminal;
and/or
30 - data reception means for a remote tracking
of the status of a ship.
Furthermore, advantageously, said monitoring

centre comprises in addition means for storing the



at | east one data transm ssion antenna. 25Moreover, a term nal can

al so conprise neansforcodi ngtherecorded G dentification information,
and this preferably according a coding being specific to said

term nal; andlot DU data reception neans for a renote tracking of
the status of a shinFurthernore, advantageously, said nonitoring
centre conpri sedeihl GHeRtion ABAASTREAOSt Grichglakengi §eRM I DL le
i nformation an@o”i%‘%é t hem accessi ble to users. Furt her,
in a particul ar enbodi nent, said tracking systemconprises in

addi ti on nmeans for renotRlytlact, vaii ng aparinactavatemgpdigana, said

transmi ssion fromthe termnals. , . The afiinﬁlefi&%ile Ofd‘;he
acconpanyi ng dratf g Wi | PYRERE wslPid& st odd hdR + heCT nvBRE Sh caEnF
be i npl enent edeerddtis1 i Nghetfiivgunag s they bl ocka dOdiagrag of ;a sysdem

according to the invention for tracking shiE at sea, Said system |
accordi ng to theansivention EoapriBesteraippdfality of terminals 2,

O 1o 35 amweh Mo beeRuepLeseRisign e (LU e dalompnying

nmount ed. on a.dsoviad | edldolheks i nglshi pndéhetcolll et ngheshirpserei ng

inalimted qggPegé implemented. This single figure is the block

10 diagram of a system according to the invention for
tracking ship at sea.

Said system 1 according to the invention
comprises:

- a plurality of terminals 2, only one of

15 which has Dbeen 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
drawing; and

- at least one monitoring centre 5 which is
provided in a fixed position on the ground.

25 Moreover, each terminal 2 mounted on a
collecting ship comprises as shown on the figure:

- a receiver 6 cooperating with at least one
antenna 7 and being able to receive AIS type
identification signals, precisely mentioned

30 hereinunder, 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



a. data transm ssion system 3 conprising 20 satellites 4, only one
of which is represented on the figure, again for sinplification
reason in the drawno.; and at least. one nonitoring
centre 5 which is provided in a fixed position on the grounh.

25Mor eover, each termnal 2 nounted on a collecting ship conprises as
shbwh on the frgutecting ship, the pnadégei Vérre goopare i ag fwiwt htews

| east one antenpa., ./, and being le to, receive S .
i dentificati ong?gn]é}ls?%e?terc?ss)el fgnﬂ%ﬁgd 30 \ir?é’élerl nlk,:l}l’(]l glr , t}\}\n@li o L
emtted by sursosndhog shi pstkecabeadoifn thepdrdentulfdicatdalrd ectdmgl ariea
around the collecting ship provided with said termnal 2, for exanple

in a circle cehffeli€ardufd®tfe’position of the n u collecting ship,

the radiug (for instance_aafEﬂgdgﬁu;ﬂgcégdéyme@reé%oﬁgrgggﬁg i §ikawesn
t han t he maxi num di stahce of detection of the identification signals

by the neans 6ampdopriate antenna 9 Fogsuwalcerdadeiovem @ mwwdperatingn a

with an appropriate antenna.9 for receiving informtion froma usual
satel 11t o bos, LFOREnaESLet hte naroShERAT T v et Ol arvar chededs in
("G obal Positpantngubyst ey’ ) thypespSughrdinberimabbentabhong t®ystem")
determ ne in an unusual way the current position of the collecting

ship; and type. SuchpphpsoimrwhPeh at€Ctdnnett e EHFBLYR | Hhksan

11 and 12y respgelivel %a W thet ey FeeRE Vel S £ and %fanghé‘hi&ﬁféﬁting
formed so as to record 15identification information. Accord to the

i nvention, idesbipicabilon information conprises identification

signals detected - means 10 which are connected through

links 11 and 12, respectively, with the receivers 6
and 8 and which are formed so as to record

15 identification information.

According 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, which

20 is provided by the receiver 8, as well as the identity
of said collecting ship.

Said means 10 record this identification
information in a data storing memory 13, as shown by a
link 14.

25 The system 1 according to the invention thus
cooperates 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

30 at very high frequencies of the VHF type. In a
particular embodiment, any ship equipped with a system

of the AIS type transmits periodically (between 2 and



by the receiver 6 and the current position. of the collecting ship at
the tine of this detection, wich 20is provided by the receiver 8, s

well as the identity of said colis Said neans 10 record
this identification information in a data storing nenory 13, as shown
by a link 14. Ile system| according to theentlon thus coopers es

with an automatfc sefemdsi caricomsysteminpr eperablyasf the Afsllowing
("Automatic Id?HEEQRS@@BHD System') type, which is an autonated
nmessage exchangli ng systéem between ships by radi o comuni cati on 30at
very high frequenci es of-theeVHEetypEichhian anmbeul af éehkodinignt ,

any ship equipped with a system.of the I type transmts
periodicall'y (between 2 én% Ffﬁlgééﬁﬁ&;%i%ﬁgé%|§§? iﬁspaﬂﬁﬁﬁhgﬁ'tﬂg
fol I owi nusi nf ogABEbLEN: int heshdent bhkeation, aweher of the ship;

a navigation statute such as berthed, at 5anchor, in fishing

operation, etc, - the routetfé Fbat&héP PReTSRi PobiOrtie
bot t om - thBeyeLagtlyoAnchbepBettam
t he speed of change of course;

- the speed of change of course;

- the position in longitude and in latitude;

10 - the true course; and
- the time.
Moreover, generally, the following

information is also periodically transmitted by the
system AIS, for example each six minutes:
15 - the name of the ship:
- the type of vessel;
- the dimensions of the ship;
- the position of the antenna AIS on the
ship;
20 - the type of satellite positioning
instrument;
- the destination;
- the estimation of the arrival time at
destination; and
25 - the number of crew members.
Each terminal 2 comprises in addition data
transmission means 15 cooperating with an antenna 16
and which 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 L1 on the figure. Said means 15 are in

contact either in a continuous way or in an



the position in longitude and in. latitude; 10- the true course; and.
tha tinme. Mreover,generally,thefollow -,%9 nformation is also
periodically transmtted by the system M5, for exanple each six

m nutes: 15- the nanme of the ship; the typ of vessel; the

di mensi ons of the ship;, the position of the antenna M5 on the ship;
20- thetypesat éntptreposeifonividy i nétluneste ttrtdelstigmti 6n; of  the
t he estinatiensggtgme3arrival time at destination; and 25- the nunber
of crew nenbers?, ) Each term nal 2 conprises in aedtion
data transm ssi on nmeans dbidoapamdlialg A tderanaanberia t6uapgeanl hivchh
are able to emt informatian iq_direction of the data transnﬂgsion

system 3, as Wel'FOtd Pécé&itdda 30 §Titidritet i BRAFT onfsafd Skaa t1¢ to 2
transni sspon sygsigmM Sndascshawme by railgnik kheeBottheahhguseiowdhd the

means 15 are in contact either in O continuous way or in an
status thereof to be 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 ship and/or a solar panel 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

20 contact with the satellites 4 of said system 3, as
illustrated by a 1link 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.

30 Said 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



intermttent way with the satellites 4 of the c.,ste,” 2

Said termnal 2 can al so be equi pped withOsensors or signal reception
means being specific to a ship and to the freight thereof and
allowing the status thereof to he tracked renotely. Sai d
termnal 2 also conprises electrical power neans 17. Such el ectrical
power neans. l1¥néapnpelien. fani)t pie tikheyl Ebpreémt paprnéupaf corpk i see

a buffer 10 b %gé% X\hgiggokaiﬁggggrg ghgxgﬁggigg- board power of the

shin and/or a solar penal "arran on I'p and/ or any ot her power
sour ce. Fur thienspr ehasaisd dat alid angptssi dn sysbeming to

conprises a plurality of usual communication. 15 satellites 4, which
are put on a | bW orBiteHidor SfChi YCRAFF TR CRNF AR eR&Bl el thet

transm sspon ofoinsttrugti oRs t&“ﬁF@%de%rH@H@d“ﬂ1£h@@@dth%u&%&ﬁptiQP
of information collected by such termnals 2. Further, the
moni toring. cedPréeceStiwnbch $8ibA, 20confate wilkdinhe shrztsmiesed ofas

said system 3, . | d. | L2(vi n : 8
cooperating w %ﬁégﬁkg%?éﬁﬁéglépl%?%?ﬁgms%% éT(? i ]?}és %?HESE%\%P esc?rhtere >
renot e nmanagenentoofht hesdtesInmiitads 24 t heft r atlkd ngdetat hec cohdecs & hgn
shi ps equi pped with such 25 termnals 2, as well ships located in

correspondi ng 6FF88tPng areas. Said nonitoring centre 5 al so

provi des;phe managenent @pd.the-di fEushonyeh idatabei ngisef ulsfogso
custoners., as precisely nentioned hereinunder. 30Said nonitoring

centre 5 co_npri?@lesrélaea:transrri ssi on managenent. neans 20 which
cooperate with the antenna 18 andzgre abl.e, via said s¥stdemch§butgg a

. . - mean ich’ are <Connecte
send instruction at destlna?lo ...an O recelrve

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 1link 26 to said means 23 and which are
25 formed so as to store the identification information
being received and treated; and
- means 27 which are, for example, connected
through a 1link 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.



10 information from of the different. termnals 2 of the system1l
according to the invention. Thus, thanks to the system1
according to the invention, the identification signals are first
collected by a predeternmined |imted nunber of collecting ships,
before being transmtted as identification information to the

moni toring centre 5 throlightsaredret escachf tdendaaa t4 arsmirsions a
Xv,:tm 3. 10M , i ptoring e L.so, ¢ i : .
means 21 whi chégg%géoﬁﬁgggg?)%é o&gﬁ a Elp% anﬁg s%lrllo m%gﬁgﬁio Vg}]hCh
whi ch are fornedefofogenér atdcdng a€equest s skeidng 4 anshatied shyridie at
data 15 transm ssjon s¥stem3 to the termnals 2 to gsk,them,to

provi de recor e FHRAt PR cati 6/ FonfE et oM arfePtre » via sajfpgifta

23 which are w%fgswﬁoggateml i30k_|%foﬁ 0a158bHe HBARS 020 sandth W Sl e
are formed so as to anal yze the identification informtion provided
by the 20 terimdwalsg228nd received by the nmeans 20, in response to a

request. Said nonitorin 5 also_c P X ich,_.
are, for exanple, conne%g(z%gé&g}t h?L(I)lug% g)r%&:trﬁic%rt ?@?g%ﬁgﬁ’gé Z%ald
and which are gpstennedassoasompritesemechesi dentt fsheati)ort dmfosmet & Dp

bei ng received and treated; and , _ means 27 which are, for
exanpl e, connettet’dhtBUghP4 |1 MRCDEV?01R%i @ MRl 352RABLRALOR afeo™
formed sppas to,oeke suchiinbormation accessible to 30 wusers, in
particul ar custoners, for exanple shipowners who buy such

i nfformation, The neans ZBhearswdsonbel adapt@diing tthat dase,invention
manage a possi(l)ol eri nvoi Ci ng ?i the informati on being provided.

Furt hernmore, €ed¢h FeFm AaI T2 8Y’1rpri ses a secure no using 29 and alarm

means (not shown) which arend orgehiselas senghadh alaatan srgaabeal for
destination of said nonitoring centre 5 via said data transm Ssion
system 3, uporf&HU®peni Aot Neaild iS8Eure” Hous? ngasd. Nbrdsyeichlecting

particulfg enbgﬁigEngo 5%81 to present a good radio electrical

visibility on the whole horizon, 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.
In a 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 queries, via the system 3, the different terminals 2
located in areas of interest and each terminal 2
provides in response its identity, 1its position as

well as the content of the identification signals



system 1 al so conpri ses neans (not shown) for renotely activating and
inactivating a data transm ssion fromthé2termnals 2

exanpl e, on thebridge- or on a nast of the collecting 15ship so as to
present. a good radio electrical yisibilit', on the whole t..zon,
listen to the conmunication by satellites; t he neans 10
of each term nafipdregatastydpreeésssidendi ficani omsi ghadls ofeqhest .

AIS type beingp20cecgived and share Lheming, Lhe erory hd sidhythe,

current position béelng Yec rom the réceiver ns particu
enbodi nent, sacdlirean$ndOspepf anmtaecddiang wofr ks uch tdat & wi tidm aa keyare
being specific to said termnal 2 so as to provide sa

fe and ,
integrity upon®28°t KERFSSquent RGeS oh¥ éﬂﬂjbr882i§Fﬁd§9 ship

Moreover, sto reduceghhenguant bty efcdatare be ddmpnsmddietn t hei feans
10 can be controlled to as to store only the data changes and

conpr ess t hem emi heedomin oflidg sbamsr el Seaeedent altlty 30ldpciting siaa
the system 3, £ﬂ§rg£%terent termnals 2 located in areas of interest
and each term na pfovides in response its identity, its position
as well as the content of the indenttid#ioafi eanzirgt 1 daei ngodetedt ethe

aed stored fromthe | ast request, Preferably, the. identification
signal s enitteb™ By A8l PRC PH§h§mﬂ§i§P%rﬁg¥ Hrehdrk 6P e & sPaptt

Al'S are ahso captupsd @9Qc9&ﬁ§?§ﬁegnb¥réﬁcBfCQBE%%%%QQ ship (or
another) a S the other identification signals emtted by ships

| ocated. in the collectingtharwantheréofy, centre stores and henalyzes
nmoni tori ng centre 5 cgg ontrol the transn1fsion rhyt hm of the
er

45 137 “U6 cTosE YT acki NG Tn AT AFEaof i ntdPest®

termnals 2 soas to

t he nonitoringsgepbreecst opesranghanat yzes tbe datachbei ngreeeebned, or
This information can be_supported over theto detect intentional or
acci dent al i ncoRSFsf@ntres, | ApaPtségitgpcties.  In particular,  the

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

20 data at disposal of customers and provides for the
invoicing of such a service.

The system 1 according to the invention
presents in particular the following advantages:

= i operates on the high seas, in

25 particular thanks to the use of communication links by
satellites 4;

- as, 1in addition of the identification
signals, it also provides the position of the
collecting ship, it allows the position indicated in

30 the identification signals to be checked;

~ the monitoring centre 5 manages the
reception of data that it needs, 1in particular by

sending in a coordinated way requests so that the



15 nonitoring centre 5 is able to detect anonalies, such as the data
Al'S corruption in the collecting ship or 113 sky situations due to the
proxi mty of other ships, coasts or exceptional climatic phenonena;
and the nonitoring centre 5 put their useful data at

di sposal of custoners _and provides for the invoicina of such a.
service. The s§¥feanllageerPdiragdt 60t KA AVeRNtdPHpresems ygpd in all
particul ar the 1w dv ges; .i e h i i .
25parti cul ar tﬁ%%ksr%}t@ol%sg u%gé@f q?on#ﬁ%?%a?k%ﬁﬁ%?nisgﬁeoggfg‘ﬁ?lﬂfgéme
4: tra@$icin addition of the identification signals, it

al so provides the position_of the cqllecting ship, it allows the
positron indicated in the FARnAFLRS ot %i gﬂalﬁgr‘ﬂ%t?;ey cREEREGES ¢ fed
noni torcegtre bnpBpageshe drcebtHhsHat aidhabr teeedsrniAaPar td cyl aky
sending in a coordinated way requests so that. the 13 system|
according to theri Aeemaiew cdie hecase@fi rthal Fraféiregiasns nevenrongh
t hose having a ro ritl |C; --th L hil]
to renmotely ac%ﬁ%at 295%3 #%%@?T%ggég#hesﬁgﬁgm %siv(v)krl]l%) ?ﬁ%féjz}rlﬁl n{é{%
2 allow for redutiagtihe odstdehttilie ctartdiohi d nfassiang drhridugtkd heo daha
transm ssi on system 3 ile holding the_collection of identification

i nformation t hAARETYo He neboryt6F™ERE1Eer M nal $"2. PoR P&tliddul ar the

the 10 sapel|itgrbransni $3kABNEaB10E ShoPRRA SQpReL£atd.ecd i Ag1 $8EPIn
when the latter is in an area covered by another collecting ship; an

- the system | shéporliehg the tiidtiqweht i oh sanabeai molvemsst edy i anather
qui ck. and progresgLye ye¥nby; and

- the system 1 according to the invention
can be implemented in a quick and progressive way by
15 using pre-existing communication satellites while

expecting the positioning of dedicated means.

20



I b using pre-existing communi cation satellites while expecting the
posi tioning of dedicated. means. 20 CLAIIMS A tracking system for
ships at sea, said system (1) conprising: termnals (2) nounted on a
pr edet er mi ned nunber of socall edcol | ecti ngshi ps, eachof sai d

col I ecti ngshi psconprising.termnal (2) including: neans (6, 7) for
detecting identification signals emttéddyY SSurroundi ng ships |ocated
in a collectingareaaroundt hecorrespondi ng coll ectingp= neans (8, 9)
for determining the current position of the corresponding collecting
,and means (10, 1B)f drreedarrdi ngsgentinf i ciat® onshiber natt on seaypr i seng
the identification si nalz geln detected and the current position of
the col l ecting shipY ﬁg b hca E¢CIBA; a. satellite(4)data

transm ssion systemnfahilsallbowimg,dadd ba he pransiihedebetrivaeie sabe
termnals (2) which are nmounted on the collecting ships and at | east
one nni toring centPecebjedandcoliaicdimeni t tiiRF centgaclf5) of  said
conprising at 1, J (2 r equests r
transmtted by saiggéa?gﬁﬁﬂgnsn%és%%n sysngﬁ;fg%m{o ggld %?@%ﬁg 12)
(2) so as to ask themitidipyovi de the recorded identification

i ni ormation;

e means (6, 7) for detecting identification signals
emitted by surrounding ships located in a
collecting area around the corresponding

collecting ship;

e means (8, 9) for determining the current position

of the corresponding collecting ship; and

e means (10, 13) for recording identification
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

- sald monitoring centre (5) comprising at least:

e 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 information;

e means (18, 20) for receiving identification
information provided by said terminals (2), via
said data transmission system (3), in response to

a request; and



means (18, 20)forreceivingidentification information provided by said
termnals (2), via said data transm ssiol5 system (response te a
request; and $$ nmeans (23)foranal yzing-theidentification information
bei ng. received., 2w The system according to claim1l, characterized
in that each termnal (2) conprises a secure housing (29) and alarm
neans bei ng fornednganas(20) senfoan admahysignmal fEte destdeatidhcefion
said nonitoring cent %e &5 Vi absai d data.t r%nsn‘i ssion system (3),
upon an openi ng of “8aPti"8ectre”folSi AGCE*35%The system according to

any of claims %, andn2, sgbaeackecbzednigntbhatiaeach, ternmnal (2)
conprises in addition: electrical power neans; - atleastonereception
antenna. (7)fofh8RectasAtrri chti 6Masdi ghafs; t@rmicest ohe Fer@ptises a
antenna. (9) for positi ni]{bq1 ; d I t Nns$yu:Ssj o0
antenna (18) cooperggtb?%g W t ﬁ?afeﬁ@t egﬁ?4)eaélo%fm?&ge%g$awﬁ% Pormed
transm ssion. system (E3).td, sthel syrst efmmancoridjmegl t at an\esafircdtaiars &f

to 3, ch terized_ in that h.t inal (2 i ses i ddi ti
means (10) for codt AUt ho PBLGPALG deRerfent o, i Hror s bf | data

according to a codingnbgiBgispedfditent O Hai dupshMdial of@hingd-ofTh€aid
syatem according to any of clainms 1 to 4, characterized in that. each
termnal (2) al so éeApFesbsusing.

3. The system according to any of claims 1 and 2,

characterized in that each terminal (2) comprises in
addition:

- electrical power means;

- at least one reception 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 system according to any of claims 1 to 4,

characterized in that each terminal (2) also comprises
reception means for signals being specific to a
ship.

6. The system according to any of claims 1 to 5,

characterized 1in that said monitoring centre (5)

comprises means (20, 21, 18) for sequentially



reception neans for signals being- specific to a shipw 6. The system
according to any of clainms 1 to 5, charadteerized in that said
monitoring centre (5) conprises neans (20, 21, 18) for sequentially
16 sendi ngrequest satdestinationofthe termnals (2) located in a
determ ned at The system according to any of clains | characterized
in that said nonit@eR@Agngent MEeBHHE sesatn addistiigmtigdns (2%, 27yhe

for storina the idepfification,i % o) n l.og.Lhe ccessible
to users, $ The sys{;ema%c%rglhgT §5g§§ og g gﬁg§§@ eflzeg%%ﬁ that it
conprises in addi tTha spansmfeaccoedbhel yoaehiyvati ngaand ilnaeot iéyati ng
a data transnisgion fron1tge Lerniq$ls ) , ,
characterize in that said monitoring centre (5)
comprises in addition means (25, 27) for storing
the identification information and making them
accessible to users.
8. The system according to any of claims 1 to 7,
characterized in that it comprises in addition
means for remotely activating and inactivating a

data transmission from the terminals (2).



