System for tracking ships at sea The present invention
relates to a tracking systemfor ships atltsea, in particul ar on the
hi gh seas. Such a tracking could be interesting not only
for crew of ships for safety reasons, but also for shi powners who

woul d i ke to know the po 'tsiton 5 shci s ,ar even fsoratt hseeasea
authorities who are 10sup Wkﬁ—a—@ﬂfen

econom cal area Different techniques are known to track ships on the

hi gh seas, nanely: a) a visual observation from obliged passage _
poi nts; 15 bfhg PaG@CTehsEr RO f FBRPEBASTAl 3t AFP6HINY

and a radio query@f (8 SBLRSs at sea, in parildu8keni 89 KO gn
coastal stationsS, of identification signals relative to an automati g

identificationsspstemof the AIS ("Automatic 20ldentification

Systeni) type; and alistegningofsuchidentification,signals_of the AS
type fromsatellites in Sﬁﬂor%i tq:,racq(lng coulé)Tﬁg aﬁpgﬁﬁfeisctlng 2ok
identificationoayst em:Al Srés aF athi DAt €drmessage, exehabgeng Syst eMso
bet ween shi ps by radi ocommuni cations at very igh frequencies VHF,

al | owi ng the shPps SEAROMRE fforitOridig Syst Bs tPokMe thit iRPREt1OoN of

traffic to knowpartigularly the ddeptjt t taLuhErithe POSHLI
and the route \g? t%e 52%1%; %‘50% eelé1 ﬁ&% é?\?en@ena;v?gati gﬁ ar ea.oé %c%&e
system ALS al | ewspbrepakbi eulfarceheashitys itno abe iivdentdddrednivbeh area.

visual or radar recognitjon_.is no | onger .possible ight, mst, weak
radar echo). blfgﬁﬁé%g, gﬁgﬁndﬂﬁe?r ert™ G egﬂh(?"(‘.fbestf’or%§ﬁicﬂ(
tracking preseghipenmendisadyaghagess,| papanti.cul ar, the above

nmenti oned techniques al, and ¢) are limted to the visible horizon

fromthe observation sta#iof, Visgalaobgerawnttians fitroneptegeflr omstshae
coast. Mor eoveﬁoiﬁ@sgar as the solution c) is concerned, the

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

c) a 1listening, 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 1is no longer possible

(night, mist, weak radar echo).



stem AI'S being used is not secure, and it _is easy to nodify the
transmtted data so as to display a. Wong position and/or identity,
10As far as the technique d) is concerned, it provides in principle a
conpl ete cover of the seas of the terrestrial gl obe.

However, due to the strugtureof the stem AlS which generates a .
correct rhythm of 15 trgﬁ‘é’ﬁf’ggi’oﬁ@t%@%‘?@%‘&?stgﬁpylflhl.e%cef?g SO
few tens of kileaekies Oﬁfvréééﬂ’@t efomaherieasivarsalgrld.i t enr esgirvesular,
si mul taneously the signals fromseveral cells, the sinultaneous

emi ssion of si &l saRBVEr dhveleral cettlnifEkes thei r Yecptd o lquadie
| npossi bl e 20 Pgegg§e§ y5t@h% S?{Q lga%bkﬁg%ntrfiéhctﬁﬁprabggrvation

Africa, Cape o Hope, mddl e of the Atlantic ocean where several
routes areée crossiemngenet ¢.p. bir eoVvew twirtsh lsulodmat teshhigquethherceass .

frequently a sjgnificant delay. (of re than one hour) 25 in the
retransm ssi onMgirePXF&’nﬁ‘ts’l otr?/rco%ff eEggdSB;u?ﬁé’nsgt)ellﬁ tce%n?%rﬁeﬁﬁwthe
orbit, since ikykScheAeSSakY nigd uRd iWNtridt tdhecddd f ein@ass aBovesy to
base station to return the collected information back, Furthernore,
such a techni qieddlvalde deprmisibted heaitat et idy 6P 30t enar ated9
information Al S cition and/olfA‘Qd%l?lit(?.% of the present invention is to
remedy these d Sadvant ages. [t concerrned a ship tracking system at
sea, in particular on thashifglr zeashe atbohnmnguan dconontcatesokut,i art

to be provided so as to .performa secure tracking for th hi p, and
this in particBFaYiRRSatBad itH RLSt? NG RAFEE] NS BTaf] che  seas. of

Fort hi spurposecpecerdi-agiotle Lnweation, said tracking system for
ships at sea is remarkable in that it conprises: termnals nounted

on a predeterm ned nunbelowevesl| ectishg §hi psitheachtéticsgirg of the

coLl eet1n9, oM Q9aERIPHEE OIS LN SMLITt: | corsect. Y ERi,s oF
| ocated 1B a cokhremibgianeaar aied $henedsr esponding collectdMga 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
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 is necessary to
walt 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



shi p; 150 neans for determ ning the current position of the
correspondi ng coll ecting ship; and nmeansforrecordingidentification
information conprising the identification signals being detected and
the current position of the 20collecting ship upon. such detection!

a satellite data transn ssjon system al.low n ta to_be transmtted
bet ween sai d t &FATnal& MHICH af ﬁﬁﬁ’ﬁf’é“&‘:@# t%‘éﬂé PecEPnd ShPpS Vared

at | east one magpi tQf ity EREEEN andeBrreSat £ MPNhE OFbRY tCRNtERip, and
conprising at least: nmeans for generating requests which are

transmitted bytdasd dat @atrtaesdiadsi bh Systasm véthaidl Bérmntal 8as6 tagne
to ask themto,proyide the recorded 30identification information; *
neansf orrecei vingi dentification =cat ion provided by said

term nal s& said data traRsm ssitbdssystempdse,r esponserdion@ regqoest ;the
and ) ans for anal yzi the identification 5

0 ne in .
"nf or mation beilR§ePECEPvecEa ThuSTRRAHRY: GLFRT enPFord i Bt sea is
i denti i cati onysignabs1ar el kst ol kegind dus 2

- terminals nmounted on a predetermined
number of collecting ships, each of said collecting
10 ships comprising a terminal including:
® means for detecting identification
signals emitted by surrounding ships located in a
collecting area around the corresponding collecting
ship:;
15 e means for determining the current
position of the corresponding collecting ship; and
¢ 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:

e 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;



limted nunber of collecting ships before being transnmtted as
identification information to the 10monitbring centre through
satellites of the data transm ssion system Moreover, an
identification information transmssion is only perforned in response
to a request. Consequently, the nonitoring' centre which 15 nmanages
the generation and the em $si®m9f therreqi€SEiddmdr ol s-4e" + Eéeptiion
of data, allow. .0 b r b o] i i nf:ar el
flux, and thi!ﬁaﬁgggégﬁgPhgrﬁ?a f%?gﬁb¥%%€eF§rgﬁgﬁi?hfg%%a??%%gf 3§a
i s reduceduse ofracehlieetbngsgbitps, whihclkesapes20the aonlepues tsenand
information relative to the ships (located in the collecting area,
bei ng associated) to said hom¢Eb?i fPicearpéyzing the idepkesieption

t hanks toct he i Lon, the.identifi. ion information conprises, in
addi ti on gf 25&ﬁ§§9ﬁégﬁ prgé go%%§F§%§P§ recei ved fromthe
surroundi ng ships, the posutjon ehahhe coltloect itige shijnwuponisoch the
detection. This oBosition,enabIes t verifg tgat the i ntifhgat'on

i nformation i sTHEEWEORGEIRY cRETATS t IFREE t het posi t G ﬁﬁ?ﬁﬁ? ed°By &

ship identificatjQpegl IRAmyes caypat bhl eett Agt henglfsl Cirgito pOSi bieQn g
of the collecting ship which has detected spc% an identification
signal . Furthérposeiasehet racki hepyst ehtatton di agfoamera omnveh®i ofhe

uses a satellite data.transni ssion ste it . hl e to_ ppe e
over yaheld on VRBIEBFH UL r AP TgFond St Bar (1T AT s on The PR s82¢2
far fromthe ceashsmission systemPreferably, said nonitoring centre

conpri ses neans for sequentially sending requests at destinatn of the

terminals located in a pled8PERHY ned2Ar eal ¢oF 1 EkaRpleNan AR&gTBRtaON

articular int . al L. ows e i i nt ceirve
50 demifiCation@&ﬁﬁgmllg%n jaws S1Gthe ymnid,rdng gentresponkeceive 4

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, 1in 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.



i nfoin a coordinated way In a particul ar enbodirant, each
termnal conprises a secure housing and aParm means being forned so
as to send an alarmsignal at destination of 15said noriitorina
centre via said data transm ssion system upon an opening of said
secure housi ng. reover.,advantageousl¥,e htermin

a
conprises in addition eF%EFggEQPrﬁomerEﬁ%ans,hﬁo T2 ¢4t one SYstem

reception antepRaci-dentifieattna sighahsionatukeastaongafeTepticON data
ant enna positioning dafa; and at | east one data

transm ssi on ahtenAais25NBr éovediema tler i nableart cal ¥t coifpr Pyerywhere
neansforcodlnggge%g80@¥¥%$gt gy f f@%éog??258%g§%53 rl drf hLfie high

preferably according a coding being speci sal m nal ; and
30- data becepsteen, meansarnemahe toackisng of the s atus of a ship.

Furt her nore, advant ageousl sai?. nmoni,t ori ng centre conprises in.,
additi on. neans for storpﬁéfﬁﬁ@b y, sald 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

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 said 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



identification information and naking them accessi ble to users.

Further, in a particular enbodi nent, sai tracki ng system conpri ses
in addition nmeans for renotely activating and inactivating a data
transm ssion fromthe term nals. The single figure of the

acconpanyi ng draw will . male I 1 understood how the.invention ¢

be i mpl ement ed:CTAI SELPAGAET GUrE T 1 BIOcRe foRPagram of CHosyeran
according to the uuB¥eBtion for tracking ship at sea. Said system
according to the invention conpriseaz a plurality of termnals 2,
only one of 15 which haBUBEBATy eptsent 8416 CHE | gliPeIfBeNt, said

simpl i ficati oneLeRRoni N 1k flf AU £8CD OfnSAlAdieiBNAl e Znbel By
mounted on a ao-ca eg col'l ecting ship, the collecting ships being in
a |linmtedSnunbeemotalgat a aatansatiissi on ayst emiBactomprtiigiong a data

20satellites 4, only.one of which is represented on the figure, again
f or sinplificaFF8H5¥é§§6ﬁniﬁrPWet@Faﬁe }nﬁﬁﬁ' at | east one

monitoring centre S whichhes pOvdOed ifAgarkl xegf posiHd onagaohBenying
ground - 25Moreover, each termnal 2 nounted on a collecting ship
conprises as sH&AM1BA thel¥ | gake well epdidgart®coopeyatitfy wirgnation

|east. one antggna . anglobehna.anl e {0 L CEPhYe A S INRE 15 the block

i dentification. ghal s, precisely nentione er ai huneer, ich are
emtted b9 surdoapdeng shi ps tpsated datadiard | ¢oi atheolilrecintngoar €ar
around the coIIect%gggsh'p providob with said termnal 2, for exanple

inacircle cehffg 0GhdPt Ré §6%iti on of the

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



collecting ship, the radius for instance a few tens of kilonetres) of
which is lower than the maxi num di stance df detection of the
idencif::Lcation signals by the neans 6 and 7; - a usua
receiver 8 cooperating with an appropriate antenna 9 for receiving
informal -ion froma. usual satellite positioning system not shown,

an particular(ﬁ°%4ﬁ§q§¥9(SQ}BbthPo'QQ%Hﬁrﬁ#%§s%éﬁ¥?nF§p€: %ﬁ@htens

information allows tigodetecminesr; yHian lQunusyal wayad he Heur ki mum
position of the collecting ship;, and - neans 10are connected through
links 11 and 1distespectivelsteqiiiontdve tleel densibiandlgnafd diilesh by
are formed so qﬁlt%F; cor gégngjfication i nformation. According to
the i nvention, i'dentiTication i nformation conprises identification
signal s detected by the recei venatd andctheeeurs entoquosidtiiony ofwitie an
collecting ship at the time of this detection, which %Ois @novid d by

the receiver 82PREMII2TE AHSTent i 19 of SSa B L8I RPN %ﬂﬁméiom o
Sai d means 10 recend thitshdent | IHGAaliQm iy OR@iHa!) | hcd dalidbwn, in
scoring nenory as shown by a link 14. 25The system | accordina to the
i nvention thus reodpendtaes @ift itlam &RSombt FEob# Herftd i tdaan g systsmm")
referably of the ATS_("Auta ic ldentifli j.on S ") e,.
\a/hi chis Zm auttéll?aet‘ed & Cshsaglé1 é)fcgﬁgr%&nng asl§lgbtuesm Bcg)tyvvetdgr?eé})r[ﬁltﬁj}s@byln
radi o conmmuni cainuual30abyverhy hiwghdrteqpeseicesnof of het NHF dojipescting

a pariJar enbodi ment, any ship equipped with a system
ship; and

an

- 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



of the AIS type transmts periodical (between 2 and 10 seconds

general lyi, in particular the follow ng i Aformation: the
identification nunber of the ship; a navi gati on.
statute such as berthed, at 5anchor, in fishing operation, etc,

the route of the ship on the cotton; the velocity

on the bottom ;10 seconds generaliyy: sped R tdifange of PEouksd;lowing
the position in |Qneitude .and in latitude; 10- the true course; and
the tinme. Moreover, generally,thefollowi ne information is al so
periodical ly transm tted-byhthe dsystigmcaltSorf orumeanplfe tdechsBiRr;

m nutes: 15 i.he nane of the ship;

di mensi ons of the ship; ~ 2 naquatit(fhrﬁeg%‘ggP%o\é%%r%?laé%:etgﬁ Shes A
on the ship; 2Qmdrhat,ypeofsaigldd tepasitican ngd nst runent ;

- 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
- 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



t he destination; the estimation of the arrival tinme at
destination; and 25- the nunber of crew nenbers. Each
termnal 2 conprises in addition data transm ssion neans 15
cooperating with an antenna 16 and which are able to emt.

information in .direct.ign of the data_transm ssio stem 3,, as Il
to receive 30 HfGr LIS fr%ﬁsa?’dt%‘at ana"t‘? angﬁggﬁﬂi Ssystem ?t%easthe
shown by a linkydtean 3.he figure_ Said neans 15 are in contact either

in a. continuous way or in an intermttent way with the satellites 4
of the system 3. Said shegmiedhi fal C2Ncanl H sBSheeBguPpped. with

W th sensors orsgignal 6PC§P§+QI‘_ E‘Bégét?‘éh”%e%%%dﬂé%}é ?%ﬁ%éﬁifﬁca% a

to the freight thereof and afl ow ng the status there e tracked
remotely. 5 ship anSai tlot etnenatri@hiso WomproSesarel ectlrlical ngpowetie

means 17. Such el ectrical power ans 17 can be of any type. They can
in ctisular cor'?g:ﬁecélég a\:?‘tﬁﬁé)oé{\%fbg% Pfe‘réﬁf: T ¢ E¥har ged by the
on-board power the shipsand oteams@bar panelsar rRged s/ N afyrical
ot her power source, Furthernore, said data tn.

conpri sesapl ur &GWeyoMigARE 155at 8PFt ed et nifgiadh ke Huredns a lilowan be
orbit and/or a r r,. t Nl LN E '
is in contact \t/?/ift har}[yhet%%? el TP?gsgggoflnsg?eadg%%%g# 3?@3@9?%&% \r%z}%éger

by a. ik L2( waataryantienna deopecabangew tdy anbhanteerteat@ opowwke of

satellites provides the renpte managenent of the termnals 2, tte ,
tracking of thé&Eol PRER] ﬁd‘ds}rﬂrpsaeqiﬂ]ﬁp%dpﬁp?ﬁr s%%aneg ort* 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 12 (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



25termnals 2, as well ships located in corresponding collecting
areas. Said monitoring centre 5 al so proviles the managenent and the
di ffusi ondata bei ng useful for custoners, asrecsely nentioned

her ei nunder. 30Said nonitoring centre 5 conpsises data transm ssion
managenent neans 20 whi.ch cooperate with the antenna. 18 and are

abl e, via sai d SySEEME3CY & <8Hd ¢ hsthacfitdheac GedS NN (an@tt &he

receive 111 igferert honddomief dherd fiferentidermnals 2 of the
system | according to the invention Thus, thanks to
the system 1 accordi ng t dhtiBe itrvanks oo theei demtic cat issicrsighaps to

are first 5col te . pr edet,er m. I, i-m u cal | ecti.n
shi ps, before Iggl%ngg??%rﬁghg{'te&hfsﬁggﬁfﬁ?ﬁgét%ggﬁ :T%fe rﬁ%%?o%’f% tﬂnlel%t
noni tori ng centrélbcthkdoudhy satel lptesetleofiide dataiteansmssben of

system 3. 10M . .said nitoring centre 5 al so cor}gri ses: means

reqver
21 which are cSﬁﬂi@F@&nﬁhr oGGHPZ /| i nRS22T€0 sBRPd HeansT20SHnd Wi ch @s
are formed for igenerati-ng iequestSriel Noh t Fansmiet ted, o they dakdtre 5

15t ransm ssion system3 to the termnals 2 to ask them
through satellites 4 of the data transmission
system 3.
10 Moreover, 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 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, 1in 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.



to provide recorded identification information; and neans 23 which
are connected through a link 24 to said neans 20 and which are forned
so as to analyze the identification information provided by the
20termnals 2 and received by the neans 20, in response a request.
Said nonitoring system5 al so conprises: neans 25 which are, for

exanpl e, connected t hr ougH ANETAOTES t 6354 d ‘REANE 333 and RRTREH- e 2

25fornmed so as SOl got bend dent i £igabhanyd hosMmt igBbeing. heceivead
and treated; and neans 27 ich are, for exanple, connected through
a link 28 to sair¢ nefansneb aad whisch tare fondedaso as & nakégsach at

i nformation ac i.hle.to 30 ers, in rticular custo S..f.o
exanpl e shi pom%%%gl\%ﬁg Otlily stucﬁg%%f%urj% B%ﬁ%gTﬁg%%aenZQl Z‘gP%:aﬁaa d;od%tea
adapt ed, i5n t hatracasg,sstionrenage=m ppsspbhe annvaiciingy offtheid secure
i ntonation being provided_ 11 Furt hernore, each term nal

2 cdnprises a $&YFENGEsi ng 29 and al arm neans (not shown.) which

are formed so as to sendpyancakanm signal gk deshihBat i MimsSaLd saig
nmonitoring centre 5 via said data transmi ssion syetem 3, upon an

openi ng of sai dysécar 8 Rdusi ngpmgises means (nolbskovel: foin remotely
particul ar enbaodinent,. said system 1l also conprjses nmean not sho

for renotely a%ﬁt\}é’taitﬁélgan%nﬁn&@taic\}-‘étviaﬁ:gmé; dat ¢ antsr %‘%f‘%%sf‘?filmg\@m
10t he term nal $h2. terminals 2. The system 1 according to the
invention operates as follow the termnals 2 which are_ arranged,
for exanple, on the bmi dgd&Scr SYSHSH ndst 26FRE "Col [F6ct ithG 15 TSt P 5on

as to present gpgg%qersa(yso &egtfical visibility on the whole
horizon, listen to the comunication by satellites; the neans 10 of

each termnal 2 regul arly phecessrindeafsfiZawihdrtsi gnal saofanhedAl Sor
type being example, on the bridge or on a mast of the collecting
L5 ship so as to present a good radio electrical
visibility on the whole horizon, 1listen +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, its position as

well as the content of the identification signals



20 received and store themin the nenory 13 with the current position
bei ng received fromthe receiver 8. In a particol ar enbodi nent, said
means 10 performa. coding of such date with. a key be--no spucifie:

to said termnal 2 so as to provide safety and integrity. upon 25 the
subsequent transn ssions and processi nge Mor eover ,

, to reduce tne
quantity of datgtd hé&'etf t P8¢ theTFcand TPH cﬁﬁebe&é‘éﬁtrdﬁ‘%’cﬁi‘i%’

as to store onlpydae gata chapgesiand o £ss heMal st hemMBRilOrHpg 5
centre 5 seguehel] 30 queries, via the system 3, the different.

termnals 2 | ocatld@ditnnar edsirofin rittey ebtampidoelachl t BRfi AEPT2TPAAVE dese
1 or SIS, LS et LS AT L iel shuENe Eoastsnl Ukie

identification Signa ei ng an rom
| astrequest : . Rwref eraallthert)he ddenthid i cathen sigaatsfénmetted byimnals

collecting ship i.n the framework of the system Al S are o captured
and processed BPISHER oY | 86 ngENF p LOGA a0t Her FPEs "E%Ief%?ﬁégg e

ident.ificatjopnhei@gRal,;s emtted the ships located in the collecting
area thereof; the nonitoring centre 5 can control
the * . ansm ssion rhyt hmofthehembeiibhahs Xeotae too erertcadnarelosehe

tracking in angrea ol liierastin,Lhe FROLoring ceniy e stores and. .
anal yzes the data being recel . I's I'nformtion can supported over

theto deti@ct i at endsenalra@king in an area of interest;
acci dental i nconsi stenci es, I nparticular,the 15 nonitoring centre 5 is
abl e to detect. anonalies, SifcHa ihel¥at SSACES Ordpt i BRI Rithkyzes

col l ecting shippar sky %ie;i%g“ QRs.dued o ﬁﬁelgor%f?ﬁaétoﬂor@t heln pe

shi ps, coasts or exceptiona imatic tthenonena; an
t he nonitori ng scemore sl putvetrheitheuse iz@datta atdediesposalntein tcustahersr

and provides for the invoicing of such a. servic The system 1
according to t RESHAETEiTon plrrgcscér?ﬁjssﬁﬁmbja‘??icul gIrT t hE |1|C&r3%¥g Elhie

advantages: | keparalasen ddiechi gb seasyir 7apantétedt aanbhanksd,0 dihen

use of conmmunication links by satellites 4; as,to adn.tion of the

identificationas 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:

~ A 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



signalsit also provides the position of the collecting ship it allows
the positionA in the iden iiication signal$ to be checked;

the nonitoring centre, 5 manages the reception of data that it needs,
in particular by sending in a coordi nated way requests so that the
system 1 accordi n% to the invention can be used in all the regions,
even in those KaAWLRE 4 ST imer it feha). invemel possebi PRfisesd in all
renotely activ . 5 lnacgtivate t r.a 15S1L 0 t 1.nal

2 allow for regh%i ﬂ%@? énécbst(:évg the '??lg%fei 2%&%2# ng t trlt)ug ?:Léégl atnz?le
transm ssi on sysk€mid ;whil e holding the collection of identification

i nformation thanks to the nory of . the.termnals 2 n particular,
the 10 satellite t.rL' 9%l %‘f}ﬁ %ﬁ;}b% hthe oﬁﬁlgate#gr HCbY PEC i HY

ship when st he liatienviatd Ncidd areasaQweried kyr anpthele@ldct i ng 01 1ow
and - the system| according to the invention can be

i mpl enent ed i n f@rquieki@HR pEbgr ity o hayhby tIsUiiny PRes eRPsthigpugh
means. on 14 LR MESFackTRg EyaranT o W Ee ot . ‘Sea sa 4 SysiTm e
(1) Cbnprisihgbollection 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 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



- termnals (2) nounted on a. predeterm ned nunber of

so-cal | edccl i ectingshi ps, eachof sai d 14

col |l ecti ngshi psconprisingatermnal. (2) including: neana (6, 7) for
detecting identification signnis emtted by sutroundi ng ships | ocated
in a collecting.areaaroundt hecorrespondi nq. collecting ship; naanc
(8, 9) for determninc the current posi$¥dR!Sof the corresponding

col l ecting ship; and neans (10, 13)forrecordi ngidentification
information conprising the identification signals being detected and
the current posi.ti @ ofrédhkigol | egtdtregn shifpruposhisueh dé&t ecteon; asaid
satellite(4.)datat ran;rri ss@sns%st em ( 3% allowi ng data to be
transmtted betweedYSAiH t'ermi AR ()" hi ch are nounted on. the

col l ecting shi ps tanehiatalls£agt) onguALBEt Ari Ng ¢eRided (B)inandnsaibdr of
nmonitoring centre (5) conprising at |east: neans (21) for generating,
requests wtich are SraFdniat ed By i eat a $RAASH ssBACEyst & (3)SEdd

said terminals (2) fARedipsk LR toghQYldeng the reedRthal (2)

identification informtion,

(le, 20)forreceivi nginddntcddfriccat i cn. i nformation provided by said
termnals (2), via said data transm ssion system (3%,, iin response to

a request; and P5M&apsar$.(2B) f 6PANAYAGIG eI denbFiféaptopn signals

information being %ﬁﬁﬁk&ﬁp’ 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

- said 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



2. The system according to claim 1, characterized in that each
termnal (2) conprises a secure housing. ¥29) and al arm neans bei ng
formed seas to send an alarmsignal at destination of said nonitoring
centre (5) via said data transm ssion system (3), upon an openi ng of
sai d secure housing. 3. The system according to any of clains 1 and

2, characterized® reehat (@ac¢h t &oF nabnE2YyZedsapr i §é§ i nidgagiitigrtion
el ectrical power neal o;m{aecasot %%enrecreéoéeii%aant enna Cflfor the
identification. signals, at_ 1 east.? one reception. antenna (9) for
positioni ng data; ame syaitdreasiconeirig anentdesironl ant enna (18)
copherating with satellites (4;1 of the data transm sigF S stem,%B).
4( The system &OGFAEYT 78 hny RoftRd i /8P t b BT 1R Aar At erTFBRTERSS @

that each term nal so(2)-LONPLESES i(Porddidd 0 MBANSLHY BOInEOUE Mned
the recorded identification information according to a codi no.” being

specific to said teomaal te2)send. alhe laxst emiasedr ditngdedt anptdpn of
clains 1 to 4, characterized .i.n that each t inal  ( al s onpi ses
recepti on nmeans forsaslidgnalmsorbletion%lns%eci?l%tf%nggghi pa‘g T ea(iso{);rgt ec%ita
according to any oftrelndimisdidro bysebar a8y er igedh | ant kadersiaiqgl of said
monitoring centre ('))) conprises neans (20, 21, 16) for sequentially
16 sendi ngr equest s&CFESHS MOt he terninals (2) located in a

determned aread, 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



7. The systemisoccrning to any of clains 1 to 6, characterized in
that: said nonitoring centre conprises inl@ddition nmeans (25, 27) for
storing the identification information and naking them accessible to
users. 8. The system ancerding to any of clains 1 to 7, characterized
inthat it conprises in addition neans fox renotely activating and

i nactivating at daf&nCiagsni sSP@RCFEDmM t Ivd t er APARIBAE2PD of  the

terminals (2) located in a determined area.
7. The system according to any of claims 1 to 6,
characterized 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).



